QUALITY OF GROUND AND SURFACE WATERS

By S, K. Love

INTRODUCTION

The wide range in composition of waters available, or in use,
in southeastern Florida ig indicated by analyses of several hun-
dred samples of surface and ground waters made during the course
of this investigation. Except for its color, some of the water in
the area would be classed as excellent for all ordinary uses. Some
of the water can be made entirely satisfactory for all uses by
fairly simple treatment, but water f{rom other sources cannot be
made suitable for general use by any practical treatment.

Because the most urgent need for information about the quality
and quantity of water in southeastern Florida is in connection with
municipal supplies for the cities of Miami, Miami Beach, and
other nearby communities, most of the intensive analytical work
has been done on samples from sources in, or near, the metro-
politan area of Miami, The work has included determinations of
the general character of surface water and its contamination by
saltwater, Information has been obtained about the general char-
acter of shallow ground water and of artesian water in the Miami
area, A large number of determinations were made on samples
of water from test wells, and analyses were made to show the ex-
tent of contamination of the public supply wells. Looking to the
possibility of obtaining supplies at a greater distance from the
Miami area, attentionwas given to the character of surface water .
and ground water in the Lake Okeechobee area and in the coastal
areas of Broward and Palm Beach Counties,

EARLIER REPORTS ON QUALITY OF WATER

Afew analyses of ground waters in southeastern Florida are re-
ported by Sellards and Gunter (1913, p, 103-290),. and by Matson
and Sanford (1913), These analyses indicate that shallow ground
water in the permeable aquifers near the coast (where uncontam-
inated with salt water) was hard, but otherwise suitable for do-
mestic and industrial use. The authors of both reports point out
that artesian water obtained from deep wells in West Palm Beach
and farther south were highly mineralized and unsatisfactory for
most uses,

A report by Collins and Howard (1928, p. 177-233) includes
analyses of practically all of the public supplies in southeastern
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Florida, together with analyses of several privately owned wells
and of a few surface waters.

Prior to this investigation, a considerable number of chloride
determinations were made by the cities of Miami and Miami Beach
in an attempt to determine the extent of salt-water contamination
in the Miami area. All of these records were made available to
the Geological Survey and have proved invaluable in providing a
background for the comprehensive investigation of water resources.

During the course of the investigation, information about the
quality of surface waters was released in a progress report
(Cross, Love, Parker, and Wallace, 1940), and in a paper by
Cross and Love (1942, p, 490-504), A paper by Love and Swenson
(1942, p. 1624-1628) gives analyses of the 25 public supplies in
southeastern Florida.

The chemical character of ground water in the Everglades has
been discussed by Stringfield (1933a), by Parker (1942, p. 47-176),
and by Parker and Hoy (1943, p. 33-55).

METHODS OF INVESTIGATION
COLLECTION AND EXAMINATION OF SAMPLES

The general survey of southeastern Florida included a syste-
matic study of the chemicalcharacter of all of the major streams,
lakes, and canals, On the larger streams and canals, complete
analyses were made of 10-day composites of samples collected
daily for a period of a year, Less frequent analyses were made
of samples collected from smaller and less important streams.
Two surveys were made of the quality of water in Lake Okeecho-
bee by making analyses of samples collected from about 40 points
in the lake; one survey was made in 1940 when the lake was at a
low stage, and another was made in 1941 when it was at a com~
paratively high stage.

Semimonthly samples were collected from several tidal canals
in, and near, Miami throughout most of the period of the investi-
gation in order to follow the trend of salt-water intrusion from
Biscayne Bay.

Chloride was determined ina large number of samples collected
in 1939 and 1940 from wells in the Miami area in order to deter-
mine the extent of contamination by sea water, and every month
thereafter chloride was determined on samples collected from a
group of key wells that would adequately reflect significant move-
ments of salt water in the aquifers,
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More complete analyses were made of several hundred samples
from wells bothin Miami and in other parts of southeastern Flor-
ida to obtain reliable information about the character of the ground
waters.

A series of analyses were made of water samples collected
from a large number of test wells that were drilled to obtain in-
formation on the geologic and hydrologic properties of the water-
bearing formations and about the chemical character of the wa-
ters at different depths,

In addition to the regular program of sampling and analyses,
several hundred chemical examinations and analyses were made
of water samples that might furnish relevant information.

EXPRESSION OF RESULTS

‘The analyses are reported in parts per million for all mineral
constituents. Specific conductance is reported in reciprocal
ohms (mhos); pH is reported in standard pH units; and color is
reported in dimensionless units defined by standard platinum-
cobalt scale.

The analytical results obtained in chemical analyses are, strict-
ly speaking, in milligrams per liter. For all practical purposes,
however, for waters having a total concentration of dissolved
mineral matter of less than 10, 000 mg per liter, the units “mil-
ligrams per liter” and “parts per million” are essentially equal,
For waters in which the content of dissolved solids is greater than
10,000 mg per liter, the two units can no longer be assumed to
be equivalent. The increase in density of the waters having a
concentration of over 10,000 mg per liter makes it necessary to
use a correction factor to report the analysis in parts per mil-
lion. Because chloride is the predominant constituent of most
concentirated waters in southeastern Florida, and also because
sea water is the chief source of mineralmatter in the concen-
trated waters, it was found satisfactory to applya correction fac-
tor to all waters in which chloride was found in excess of 5, 000
mg per liter in order that the results of analysis could be ex-
pressed uniformly in parts per million.

CONSTITUENTS AND PROPERTIES OF NATURAL WATERS

The mineral constituents of natural waters generally reflect
the composition and solubility of the rock materials with which
the waters have beenin contact. In southeastern Florida the min-
eral matter found in surface and ground waters is derived not
only from rocks and rock material, but also through the medium
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of ion exchange from organic mucks and soils to which mineral
matter hasbeen adsorbed. It is also derived in somé parts of the
Everglades from saline residues remaining from former inva-
sions of the sea which have not been completely flushed out by
meteoric water. Still another source of mineralization is sea wa-
ter that has contaminated some surface and ground waters near
the coast and along the tidal canals,

COLOR

In water analysis the term “color” refers to the appearance of
water that is free of suspended matter, Water for domestic use
and for some industrial uses should be free from perceptible
color, All of the surface waters and most of the ground waters in
southeastern Florida are colored,

Natural color in surface and ground waters is caused almost
entirely by organic matter extracted from leaves, roots, and
other substances in the ground, The platinum-cobalt standard
proposed by Hazen (1892, p. 300-310) is the commonly adopted
standard for measuring color in water (Am. Public Health Assoc,,
1936, p, 12-14) in the United States, the unit of color being that
produced by 1 mg of platinum per liter, dissolved as platinic
chloride, with the addition of enough cobalt chloride to give a
color matching the shade of the natural water. The figures for
color given in the table of analyses represent units on this platinum-
cobalt scale,

‘Color was determined of almost all samples of surface and
ground waters for which analyses are given in this report,

SPECIFIC CONDUCTANCE

The specific conductance of a water is a measure of its ability
to conduct anelectric current, Specific conductance, which is the
reciprocal of specific resistance in ohms, is expressed in recip-
rocal ohms at 25°C (77°F). In order that the use of awkwardly
small figures may be avoided, the measured values of specific
conductance are multiplied by 10% as indicated in the heading at
the top of the column in the tables of analyses.

The specific conductance of a water is a function of the amount
and kind of the disgolved mineral matter. It varies with the con-
centration and also with the degree of ionization of the minerals
insolution, It is of value in determining the volume to be used for
analysis and, particularly in southeastern Florida, in determin-
ing the extent to which surface and ground water are contaminated
with sea water, '
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SILICA

Silica (SiO,) is dissolved from practically all rocks and rock
materials, Its state in natural waters is not definitely known, but
in reports of analyses it is assumed to be in the colloidal state,
taking no part in the equilibrium between acids and bases. In
southeastern Florida, the concentration of silica, in those waters
in which it was determined, ranged from about 2 to 20 ppm, with
anaverage of somewhat less than 10 ppm, The silica in a water
may be precipitated with other scale-forming materials in steam
boilers, This may be a serious matter in the operation of high-
pressure boilers. Otherwise, silica is of comparatively little
importance in determination of water use, :

IRON

Iron (Fe) is dissolved from practically all soils and rocks and
frequently from iron pipes. Soft waters low in mineral content
and other waters of low pH will dissolve iron from iron pipes and
particularly from hot-water lines and boilers. The quantity of
iron in ground water is not so uniform over large areas as the
quantity of calcium and other constituents. Wells, close togeth-
er, have been found to differ considerably in the quantity of iron
in their waters. Surface waters in southeastern Florida general-
ly contain less than 0,1 ppm of iron but ground waters may con-
tain from a few hundredths of a part.to 3 or 4 ppm and even larg-
er amounts have been found in:some wells,

‘Water furnished to consumers by public supplies should not
contain more than about 0.2 ppm of iron. Water that contains
much more than this amount of iron is not suitable because of the
appearance of “red-water,” or reddish-brown: sediment caused
by the oxidation of the iron, The iron will make stsins on white
porcelain, enameled ware and fixtures, and on .clothing or.other
fabrics. Many industrial plants, including those manufacturing
and preparing foods, carbonated beverages, beer, textiles, dyed
fabrics, high-grade paper, and ice, must have water practically
free from iron. The excess iron may be removed by simple aer-
ation and filtration from most waters but some waters require
the addition of lime or some other substance.

CALCIUM /

Calcium (Ca) is dissolved in large quantities from limestone,
which ig largely calcium carbonate. Corals and shells are also
nearly all calcium carbonate.. Calcium is, therefore, found in
considerable quantities in all ground waters in southeastern
Florida.
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Calcium carbonate is not very soluble in pure water, but when
enough carbon dioxide is available, large quantities of calcium
carbonate go into solution as the bicarbonate. Calcium is the
main cause of the hardness of waters in southeastern Florida,

MAGNESIUM

Magnesium (Mg) is dissolved from practically all rocks but
mainly from dolomite and dolomitic limestones, The limestones
of southeastern Florida contain little magnesium, therefore the
ground waters carry only small quantities, Magnesium is one of
the abundant constituents of sea water and therefore will be found
in large quantities in ground water contaminated with sea water, .
or with salts embedded in the deposits of ancient seas, Magnesi~
um and calcium are the only elements that cause appreciable
hardness in mast natural waters,

SODIUM AND POTASSIUM

Sodium (Na) and potassium (K) are dissolved from almost all
rocks, but they make up only a small part of the dissolved min-
eral matter in most of the surface and ground waters in south-
eastern Florida, As sea water is mainly a solution of common
salt (sodium chloride), considerable quantities of sodium are
found in-waters contaminated with sea water or in waters with
salts enclosed in the older marine deposits, The quantity of so-
dium may be from 5 to 30 ppm in an ordinary surface or ground
water or several hundred parts per million in a highly mineral-
ized water. The quantity of potassium is generally comparative-
ly small, Natural waters that contain only 3or 4 ppm of sodium
and potassium are likely to contain abouti equal quantities of the
two. As the total quantity of these constituents increases, the
proportion of potassium becomes less, In waters carrying from
30 to 50 ppm of both of these constituents, the ratio of sodium to
potassium may vary from about 4:1 to 10:1. For waters that
carry increasing amounts of sodium, the ratio of sodium to po-
tassium may be even larger,

A calculated quantity of sodium and potassiumis given in many
analyses —the quantity that is needed, in addition to the calcium
and magnesium, to balance the acid radicles: bicarbonate, sul-
fate, chloride, and nitrate. The quantity thus calculated is af-
fected by any errors in the determination of the individual con-
stituents, The calculation sometimes leads to a negative quantity
for sodium, especially if no nitrate is reported in the analysis.
Inafew suchanalyses, the sodium and potassium are not reported.
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BICARBONATE

Bicarbonate (HCO;) in natural waters results from the action
by carbon dioxide (dissolved in the water) on carbonate rocks, A
few natural waters contain carbonate (CQO,), but generally iis
presence in samples is the result of the action of the water on
the sample bottle or of previous treatment of the water.

Surface and ground waters that have not been in contact with
limestone may have less than 20 ppm of bicarbonate. The ordi-
nary surface and ground waters in southeastern Florida, how-
ever, have about 150 to 400 ppm of bicarbonate, In some parts
of the Everglades, concentrations of 500 to 1, 000 ppm of bicar-
bonate are not uncommon.

Bicarbonate is the principal acid radicle in nearly all waters
used for public supplies, Its relationship to hardness is discussed
below,

SULFATE

Sulfate (50,) is dissolved in large quantities from gypsum
(calcium sulfate) in the rocks and soil, It is also formed by the
oxidation of sulfides of iron, and sulfates from this source cause
serious pollution of streams in parts of the country where the
opening of mines has exposed large quantities of iron sulfide to
the action of air and water, The waters in southeastern Florida
that have large quantities of sulfate appear to have obtained it
from solution of concentrated deposits of sodium sulfate or cal-
cium sulfate.

Sulfate itself has little effect on the general use of a water,
Magnesium sulfate and sodium sulfate may be present in suffi-
cient quantity to give a bitter taste. Sulfate in a hard water may
increase the cost of softening and will form a much more trouble-
some scale in a steam boiler.

CHLORIDE

Chloride (Cl) is anabundant constituent of sea water and is dis-
solvedinsmall quantities from rock materials, Many of the sur-
face waters of southeastern Florida have less than 15 ppm of
chloride, but ground waters with 100 ppm, or more, are not un-
common, Along the coast, ground waters contain from 10 to 30
ppm of chloride, and in some parts of the Everglades shallow
wells may contain several hundred parts per million, Deeper
wells in the Everglades have been known to contain as much as
3, 150 ppm of chloride.



734 WATER RESOURCES IN SOUTHEASTERN FLORIDA

Chloride, like sodium, with which it forms sodium chloride
(common salt), has little effect on water for ordinary uses unless
there is enoughpresent to give a salty taste. Waters high in chlo-
ride may be corrosive to plumbing and steam boilers and harm-
ful to irrigated crops.

FLUORIDE

Fluoride (F) has been reported to be as prevalent as chloride
in rocks (Shepherd, 1940, p., 117-128), However, the quantity in
natural waters is very much less than that of chloride. Surface
waters in southeastern Florida do not contain more than 0.6 ppm
of fluoride and usually less than 0.3 ppm was found. Fluoride
concentrations in public supplies ranged from 0 to 0.3 ppm, ex-
cept for one small supply obtained from a deep artesian well that
contained over 2 ppm. (See analysis of public supply at LaBelle,
Hendry County.)

Fluoride in water is associated with the dental defect known as
mottled enamel (Dean, 1936, p. 1269-1272) if children drink the
water during the calcification or formation of their teeth, Nor-
mally formed teeth have not beenknown to become mottled later,
regardless of the fluoride content of the drinking water. Teeth
having mottled enamel become a dull chalky white color, which,
in many cases, later takes on a characteristic dark-brown stain,
It is generally recognized that water containing 1 ppm, or less,
of fluoride will have no deleterious effect on tooth enamel and
waters with slightly higher concentrations are used for public
supplies without noticeable effect. Except for the single public
supply mentioned above, there is no evidence to show that fluo-
ride concentrations in potable surface and ground waters insouth-
eastern Florida are sufficient to produce mottled enamel on chil-
dren’s teeth. It has been reported (Dean, Jay, Arnold, and El-
vove, ‘1941, p. 761-792) that quantities of fluoride not sufficient
to produce mottled enamel may have a beneficial -effect on teeth
by reduction of the incidence of dental caries (decay).

NMITRATE

Nitrate (NO,) isarelatively unimportant constituent of most of
the analyses given in this report. Nitrate may indicate previous
contamination by sewage or other organic matter because it rep-
resents the final stage of oxidation in the nitrogen cycle, Most
waters in southeastern Florida carry less than 2 ppm of nitrate.
This small guantity has little effect on the value of water for or-
dinary uses.
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DISSOLVED SOLIDS

The residue, on evaporation, of a water consists mainly of the
rock materials reported in the analyses. A small quantity of or-
ganic materialand a little water of crystallization are sometimes
included. The amountof dissolved solids inthe surface and ground
waters of southeastern Florida range from less than 50 to several
thousand parts permillion, Waters with less than 500 ppm of dis-
solved solids are generally entirely satisfactory for domestic
use, except for the difficulties resulting from their hardness,
The waters with more than 1,000 ppm are likely to contain enough
of certain constituents to produce a noticeable taste or to make
the water unsuitable for many domestic and industrial uses.

HARDNESS

Hardness of a water is most commonly recognized by a lack of
suds in washing, Most of the figures for hardness given in the
tables of analyses were calculated from the determinations of
quantities of calcium and magnesium, In some of the less com-
plete analyses, the hardness was determined by the soap method,
In addition to causing trouble in the use of soap, these constituentis
are active agents in the formation of scale in steam boilers and
other vessels in which water is heated or evaporated,

Hardness may be of two kinds—carbonate and noncarbonate,
Carbonate hardness, sometimes referred to as temporary hard-
ness, is caused by calcium and magnesium bicarbonate. Much of
the carbonate hardness canbe removed by boiling or by treatment
with lime, Noncarbonate hardness, often called permanent hard-
ness, is caused by calciumn and magnesium sulfate (chloride and
nitrate) and is more difficult and costly to remove, Both forms of
hardness may be entirely removed bypassing the water through a
zeolite-type of water softener, but water softened by this method
still contains approximately the original quantity of dissolved min-
eral matter,

Water with a hardness of less than 60 ppm is generally rated
as soft, and its treatment for the removal of hardness is rarely
justified, Hardness between 60 and 120 ppm does not seriously
interfere with the use of water for most purposes, but it does
slightly increase the consumption of soap, and its removal by a
softening process is profitable for laundries and allied industries,
Hardness between 120 and 200 ppm is troublesome for many in-
dustrial processes and requires treatment for the prevention of
scale in boilers. Hardness above 200 ppm is objectionable for
most industrial and domestic uses. Water having a hardness of
from 200 to 400 ppm is used by many people who obtain their wa-
ter supplies from privately owned wells and is also furaished by
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some of the larger public supplies. There is an increasing tend-
ency, however, for cities to soften their water supplies if the raw
water has a hardness in excess of 150 ppm, Where municipal wa-
ter supplies are softened, an attempt is generally made to reduce
the hardness to about 85 ppm.

Waters of widely differing degrees of hardness are found in
southeastern Florida, The surface waters flowing into Lake Okee-
chobee are very soft, but surface waters in canals and streams
south and east of Lake Okeechobee have a hardness ranging from
about 100 to 400 ppm. Practically all ground waters are decided-
ly hard, ranging from about 150 to 500 ppm.

HYDROGEN SULFIDE

Hydrogen sulfide (H,S) was not detected in any samples of sur-
face water and was found in only a few samples of ground water.
Therefore this constituent is not shown in the tables of analyses.
Hydrogen sulfide is a gas that gives the characteristic odor to
sulfur waters. It is formed during the decomposition of eggs and
other organic materials that contain considerable sulfur. Hydro-
gen sulfide in ground waters is commonly believed to be formed
by the reduction of sulfates.

Many ground waters in Florida carry small quantities of hydro-
gen sulfide, but it usually disappears quickly when the water is
allowed to stand in an open vessel, Treatment for the removal of
iron will insure the removal of hydrogen sulfide from most of
these waters.

HYDROGEN—ION CONCENTRATION (pH)

The degree of acidity or alkalinity of a water, as indicated by
the hydrogen-ion concentration (Clark, 1928), is of importance
with reference to the corrosiveness and the proper treatment for
coagulation at the water-treatment plant, The hydrogen-ion con-
centration is commonly reported as pH.

" Technically, pH is the number of moles of ionized hydrogen per
liter, or to put it more simply, it is a number denoting the degree
of acidity or alkalinity, A pH value of 7.0 represents neutrality,
which means that the water is neither acid nor alkaline. Values
higher than 7.0 denote increasing alkalinity; values lower than 7.0
denote increasing acidity, Waters that have a pH of less than 7,0
are likely to be corrosive, while waters that have a pH of more
than 7.0 are less likely to be corrosive, Other factors entering
into chemicalequilibrium, however, make it impossible to corre-
late corrosive characteristics of waters on the basis of pH alone.
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Inasmuch as most of the surface and ground waters in south-
eastern Florida are decidedly hard and are, therefore, generally
noncorrosive, pH was not determined on most of the samples.
However, pH is reported for practically all of the public water
supplies.

CORROSIVENESS

The corrosiveness of water is that property which makes the
water aggressive to metal surfaces and frequently causes trouble
by the appearance of “red-water.” The disadvantages of iron in a
water supply have been previously discussed. However, in addi-
tion to the trouble caused by iron in water, corrosion causes the
deterioration of water pipes, stéam boilers, and water-heating.
equipment. Many waters that do not appreciably corrode cold-
water lines will aggressively attack hot-water lines, because
raising the temperature of the water greatly increases its corro-
sivity. Corrosion of pipe lines, resulting in tuberculation (Alex-
ander, 1940, p. 371-385), causes economic losses due to in-
creased friction and loss of flow. Speller (1935), in his book on
corrosion, presents a comprehensive inventory of available infor-
mation on the general principles, causes, and prevention of cor-
rosion, Oxygen, carbon dioxide, free acid, and acid-generating
salts are the principal constituents in water that cause corrosion.
A method has been developed by Langelier (1936, p, 1500-1521)
for computing the corrosive tendency of a water, providing that
the content of calcium and dissolved mineralmatter, the total al-
kalinity, and the pH of the water are known.

Ina general way, very soft waters tend to be corrosive and hard
waters tend to be noncorrosive. Most of the soft waters in south-
eastern Florida are found in the Kissimmee River and in smaller
streams to the north and west of Lake Okeechobee. Although no
factual data are available, it is probable that these waters are
corrosive to plumbing and boilers. Generally, the hard surface
and ground waters to the south and east of Lake Okeechobee are
not noticeably corrosive. Waters containing appreciable amounts
of sea water, however, and waters in which sodium chloride is
present in moderately large amounts, are likely to be corrosive.

Corrosion may be checked by protective coatings, by the addi-
tion of lime, soda ash, or other chemicals that adjust the pH,
and by the addition of sodium hexametaphosphate, sodium silicate,
or certain other chemicals,

CHEMICAL CHARACTER OF SURFACE WATERS

Surface waters that discharge into Lake Okeechobee from the
north and west are soft, low in dissolved mineral matter, and
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highly colored. South and east of Lake Okeechobee, surface wa-
ters, which usually flow away from the lake, are variable in char-
acter but are usually hard, contain moderate to large amounts of
dissolved mineral matter, and are also highly colored. The
amount of disgsolved matter in Lake Okeechobee is intermediate
between the soft inflowing water to the north and westand the hard
water flowing seaward to the south and east.

KISSIMMEE RIVER

Complete chemical analyses were made on 10-day composites
of daily samples collected from the Kissimmee River at Harding
Bridge on State Highway 70, about 10 miles west of the town of
Okeechobee, for a period of a year ending February 28, 1941
(see table 82). The analyses show that there was little variation
in concentration of any of the chemical constituents throughout
the year. Dissolved solids ranged from 61 to 80 ppm. The Kis-
- simmee River is the largest source of soft water in southern
Florida. The hardness ranged from only 17 to 26 ppm during the
period of record, and it is probable that the hardnesgs seldom ex-~
ceeds 30 or 35 ppm. The river water is, however, highly colored
with organic matter, the color remaining practically constant at
110 through the year. Although the Kissimmee River is the largest
tributary to Lake Okeechobee, the compositien of the river water
is very diiferent from the composition of the lake water. An ex-
planation will be presented in the section on Lake Okeechobee,
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Table 82.—Anafyse§, in parts per million, of water from the Kissimmee River near Okeechobee

Specific .
Date Mean {Color|conductancefSilicz| Iron |Calcium}Magnesi Sodium Bicarbonate |Sulfate Fluoride Dissclved
of discharge (K x 165 (5i0)) {Fe) {Ca) Mg) {Ma) (HCQO,) (80,) 3] {(NO,) solids
collection | (cfs) at 25°C) b
1940

Mar. 1-10} 1,454 | 110 9.1 1.2] 0,02 6.4 2.4 8.6 1.1 14 6.8 0.2 0.1 80
Mar, 11-20; 1,410 | 110 8.9 1.3; .02 6,2 2.3 8.6 .8 15 6.5 .2 .1 T8
Mar. 21-31; 1,534 | 110 8,4 1.3] .02 6.0 2.2 8.4 .8 15 5.8 .2 .1 k)
Apr, 1-10] 1,560 | il0 8.1 1.5} .02 6.0 2.1 8.2 8 15 5.3 .2 .1 16
Apr, 11-20] 1,545 | 110 B.4 1.6} .04 5.8 17 8,6 .B 16 6,3 .2 .2 2
Apr. 21-30; 1,384 110 8.3 1.4y ,03 5.9 1.9 8.1 .6 15 6.5 .2 .2 3
May 1-10 1,242 | 110 8.6 2,8 .02 5.8 1.4 8.9 .5 18 8,7 .2 .2 76
May 11-20{ 1,113} 1l¢ 8.7 1.6 .02 6.4 1.4 8.5 .6 14 7.2 .2 .2 ki
May 21-31 1,011 1l1¢ 9.2 1,31 .02 6.1 LT 9.2 .B 15 1.6 .2 .2 T3
June 1-10; 1,088 ; 110 8.9 1.7¢ .02 6.3 1.3 8.8 .5 15 1.2 .2 .2 76
June 11-20j 1,080 j 110 8.8 1.8 .02 6.8 1.4 8.6 T 15 1.4 .2 .2 76
June 21-30 989 | 110 9.1 ] 2,2 .02 6.4 2.0 8,5 .B ‘15 8.1 .2 .2 it
Ry 1-10f 1,232} 110 8.1 .6} .04 5.7 1.5 8.0 T 15 8.3 .2 .2 73
July 11-20{ 1,429 | 11¢ 7.8 1.6 .02 5.8 1.8 | 1.8 .6 14 8.6 .2 .2 12
July 21-31 1,505 | 1190 7.2 3.3 .15 5.7 1.8 7.3 .8 14 4.8 .2 .2 66
Aug. 1-10] 1,935 | 110 6.2 2.4 .13 5.2 1.6 6.6 T 11 5,2 .2 .2 60
Aug, 11-20 1,765 | 110 6.5 2.7] .13 5.4 1.8 6.5 T 1z 4,6 .4 .2 64
Aug. 21-31} 1,660 | 110 6.8 2.8] .12 5.6 1.9 6.8 .6 12 5.4 .2 .2 66
Sept. 1-10 2,178 | 110 6.2 2.7 .4 5.0 1.9 8.9 .6 11 4.9 .3 .1 62
Sept. 11-20| 2,865 | 110 6.6 3.2| .02 5.1 1.8 4,6 .6 13 4,17 .1 .1 62
Sept, 21-30| 3,087 | 110 6.6 3.4| .02 5.1 1.2 5.5 .6 13 4,3 .1 .0 63
Oct. 1-10| 3,284 | 110 6.6 | 34| .02 4.8 1.4 5.8 .6 12 3.8 .1 .0 83
Oct. 11-20| 2,753 | 110 6.6 2.5] .02 4,17 1.2 5.9 .8 12 3.8 .1 .2 61
Oct, 21-31 1,991 | 110 7.2 4. 7| .02 5.0 1.6 6.6 .8 12 4,8 .1 .1 86
Nov. 1-10] 1,741 | 110 7.8 2.21 .02 5.2 1.4 7.1 .7 13 4.9 .1 .0 6%
Nov, 11-201 1,533 | 110 7.8 2,21 .02 5,2 1.1 1.1 .6 13 5.6 .1 .0 i)
Nov, 21-30| 1,380 { 110 8.2 1,97 .02 5.4 1.8 6.9 .8 12 6.0 .1 .1 70
Dec. 1-10| 1,255 ! 110 8.3 2,0 .02 5.4 1.8 7.0 .8 13 5,8 .1 .2 70
Dec. 11-20f 1,158 i 100 8.6 1.8| .03 5.4 1,5 7.6 1.0 13 5.8 .1 .3 2.
Dec, 21-31f 1,241 | 100 9.4 3.4| .07 5.8 2.1 9.0 1.1 16 6,8 .1 .1 5
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Table 82.— Analyses, in parts per million, of water from the Lissimmee River near Okeeg&oboe—\,"on!inued

L

Specific
Date Mean |Color conﬁuctauce Silical Fron | Calcium|Magnesi odium | Potassium | Bicarbonate} Sulfate| Chloride| Fiuoride| Nitrate Disso_lved
of discharge (K x 105 j{5iQ) {Fe) {Ca}) {Mg) (Na) (K} (HCOy) (sQ) {C1) [¢3)] (Nos) solids
~allection | (cfs) at 25°C)
1941
Jan, 1-10{ 1,347 | 110 10,1 3.3|0.07 5.6 2.1 10 1.0 18 7.1 17 0.1 0.1 80
Jan, 11-20f 1,418 | 100 9.2 2.5 .05 5.5 2,0 3.0 1.2 15 6.3 1o " L4 71
Jan. 21-31} 1,704 | ilD 9.1 2.8 .07 5.3 1.8 9.4 L0 15 6,3 16 d .1 13
Feb., 1-10f 1,660 | 110 8.7 12| .04 5.4 i.8 8.6 1.1 15 5.1 15 .1 .2 70
Feb, 11-19] 1,846 ; 110 8,3 1.6 .03 5.0 1.7 ‘8.2 1.1 13 5.5 i4 .1 .2 87
Feb, 20-28| 1,7i8 | 110 8.4 1.3| .05 5,2 1.8 8.0 1.2 i3 5.4 14 .1 .2 69
Average |wescescess | 108 8.1 2.210.04 5.6 1,17 7.7 0.8 14 5.2 12 0,2 0.2 71
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QUALITY OF GROUND AND SURFACE WATERS 741

The range of dissolved solids in the samples analyzed during
the year ending February 28, 1941, together with the daily dis-
charge is shown in figure 213,

OTHER STREAMS CONTRIBUTING TO LAKE OKEECHOBEE

In addition to the Kissimmee River, the principal streams that
flow into Lake Okeechobee are Fisheating Creek, Indian Prairie
Canal, and Taylor Creek. Analyses of samples collected at ir-
regular intervals from these streams indicate that Fisheating and
Taylor Creeks are similar in composition te the Kissimmee River.
(See table 101.) A single sample collected from Indian Prairie
Canal contained considerably more dissolved matter than samples
collected from the other two sireams. Color in samples collected
from three streams ranged from 180 to 380, whereas color in the
Kissimmee River averaged 110.

LAKE OKEECHOBEE AND PRINCIPAL OUTFLOW CANALS
LAKE OKEECROBEE

It would be reasonable to suppose that the composition of the
water in Lake Okeechobee would be similar to the composition of
the inflowing water. Actually, however, the concentration of dis-
solved matter in the lake is about three times as great as the con-
centration in the major tributary streams, and the hardness is
about five to seven times as great as that of the inflowing water,

In order to study the composition of the water in different parts
of Lake Okeechobee two series of samples were collected (fig.
214), The first series of samples was collected in July 1940, and
the second series of samples was collected in March 1941, cor-
responding to alow stage and a relatively high stage, respectively
(see table 83). Analyses of both series of samples show that the
composition of the lake water during each of the two sampling
periods was fairly uniform. An exception was observed in the
1941 series at sampling stations 59 and 60 near the mouth of the
Kissimmee River. At these stations the concentration of dissolved
solids in the lake water was lowered by the very dilute water from
the river. In the 1940 samples, dissolved solids ranged from 189
to 207 ppm and hardness ranged from 134 to 148 ppm. In the 1941
samples, dissolved solids and hardness ranged from 167 to 187
and from 124 to 144 ppm, respectively, not including the results
for samples collected near the Kissimmee River,

Several explanations have been advancedfor the large difference
in concentration of dissolved matter ordinarily found in the lake
and the concentration found in the main tributary streams. It has
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Figwre 214, —Location of sampling stations in Lake Okeechobee,

been suggested that it is a result of springs in the bottom of the
lake that contain much larger quantities of dissolved matter than
is found in the inflowing water. If this were true, it is probable
that the water near the springs would be more concentrated than
at some distance from them. Analyses of surface and bottom
samples from over 40 points in the lake did not support such
an explanation,

Another view is that the high concentration of dissolved mineral
matter in water discharged into the lake during shortrainy periods
from the Hillsboro and North New River Canals (and at times from
the West Palm Beach Canal), may account for the increase inthe
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concentration of dissolved matter in Lake Okeechobee. It is true
that these canal waters are rather highly mineralized at certain
times during the year. High and variable concentrations in the
Hillsboro Canal have caused the town of Belle Glade much trouble
in treating its public water supply during periods that the canal
discharges into the lake. However, the amount of water discharged
into the lake from these canals is relatively small and is con-
sidered to be insufficient to account for the concentrations of dis-
solved matter found in the lake.

Still another factor to be congidered is the concentration re-
sulting from evaporation, Tremendous quantities of water are
evaporated from the lake during the course of a year, Measure-
ments show that evaporation ranges from about 40 to 45 in. per
year., Precipitation averages about 50 to 55 in. Hence, evapo-
ration is more than counterbalanced by precipitation. Evapora-
tion cannot, therefore, account for any large increase in concen-
tration of dissolved solids in the lake.

The most probable explanationfor the concentration of dissolved
matter in Lake Okeechobee seems to be as follows:

The inflowing water is normally low in concentration because
the rivers and creeks drain sandy soil which is relatively in-
soluble, When the water enters the lake it soon comes in contact
with shell marls or other limestone formations, which are known
to lie at or very near the surface of the ground over much of the
area covered by the lake, The lake is very shallow even at the
highest stages. The deeper parts of the lake are little more than
15 ft deep and the average is much less. As a resultof its shallow
depth, the surface of the lake is quickly affected by winds, and
agitation of the water throughout probably takes place duringrela-
tively short periods of moderate wind velocities, The water be-
comes very turbid during storm periods and has noticeable tur-
bidity even during extended periods of relative calm, The almost
constant motion of the water brings it in ever-changing contact
with the shell marls on the bottom of the lake; this facilitates so-
lution of the caleium carbonate, thereby increasing the concen-
tration of dissolved matter in the lake. Organic matter, growing,
dying, and finally decaying on the lake bottom, also promotes so-
lution of the limestone. It may be that this organic matter and the
carbon dioxide dissolved from the air effectively controls the
maximum concentration of dissolved matter, which is principally
calcium carbonate,

Analyses of samples collected from Kissimmee River, Fish-

eating Creek, and Lake Okeechobee are shown graphically in
figure 215,

346881 O—55——49



Table 83.—Analyses, in parts per million, of water from Lake Okeechobee

Specific Sodium . Total
Date Stationt | Color | conductance | Calcium | Magnesium and Bicarbonate | Sulfate | Chloride | Nitrate | Dissolved | hardness
of {K x 105 {Ca) {Mg) potassium (HCOy (SO {ChH (NOCy} solidg as
coilection at 25 C) {(Na + K) CaCOy,
July 30, 1940 1 45 43.1 - 145 34 |. 45
Curesrersene 2 40 37.8 41 11 22 138 27 38 0.4 207 148
3 40 a1.1 132 23 38
4 40 36,7 130 29 3| eaee
5 45 36,8 131 26 31|,
8 45 36,5 131 24 317
T 45 36,5 40 10 22 132 27 37 .8 202 141,
8 45 35.8 131 26 38;
9 45 36,7 1307 26 38
10 45 36.6 130 26 38
11 50 36,2 131 23 317
12 50 36.2 41 11 20 134 27 37 .8 203 148
13 50 36.9 133 23 38
14 50 36.17 . 133 23 37
15 50 36.2 130 23 37
18 45 37,0 40 10 22 131 27 38 .2 202 i41
17 45 36.1 ¢ 131 26 38
18 45 37.0 133 23 37
13 45 36.4 131 25 36
20 45 36.5 130 23 317
21 45 36,4 40 9.9 22 131 27 37 .6 201 141
22 45 36.5 130 23 38
23 40 35.17 128 22 36
24 45 35.0 125 23 35
25 45 34.5 38 9.8 - 20 122 25 a6 .4 1893 134
26 45 35,0 124 25 35 .
27 45 35,9 128 25 36
28 50 36,3 132 28 36
29 45 36,2 41 i1 17 131 26 36 .2 196 148
30 40 36,2 ; 129 24 37
31 40 36,3 130 26 37 |uense
32 40 36.8 128 25 37

447
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Table 83.— Analyses, in parts per million, of water from Lake Okeechobee—Continued

Specific 3 Sodium Total
Date Stationl | Color | conductance | Calcium | Magnesium and Bicarbonate | Sulfate | Chloride | Nitrate | Dissolved | hardness
of {K x 1¢° {Ca) (Mg potassium fHCOg) {SQ) {C1) {NOy) solids as
collection at 25 C} Na + K) CaCQy
Mar, 11, 1941
71 70 36,8 126 24 37 luveenn
T2 75 36,0 38 12 19 126 28 37 1.0 1917 144
73 15 34,2 esane 122 22 33
T4 T0 33.3 [aunene 122 22 33 |ieseesnorees
DO.vereesnens 15 70 33.2 122 22 33
Mar, 12, 1941 76 50 32,1 116 23 31
Orersaseasns kid 100 312 - 117 23 31
it:] 90 31.8 32 12 16 112 25 33 .6 174 129
it] 75 32.1 119 24 33
80 80 32,1 os 117 22 32 1.
81 25 31,8 117 20 32
82 100 28,3 106 22 29 venenn
83 90 30.9 30 12 17 118 24 29 .3 170 124
84 80 31,8 115 ig8 31 o
85 90 233.0 36 11 20 124 28 33 .4 130 135
Deierecsnard ‘86 70 33.0 119 20 32 e
Deurcsscanans] 87 75 32,1 117 23 33

1Numbers refer to locations of sampling stations in figure 214,

9%
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EXPLANATION LAKE OKEECHOBEE
somw CHLORIDE (APPROX. CENTER OF LAKE)
A,
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4 1940
MAR. 12,
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i -~A
=
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i 7
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o
5 N
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0OCT. (1-20, FEB. 28, 194) FEB. 12,
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i

Figure 215, —~Graph showing analyses of waters of the Kissimmee River, Fisheating Creek, and
Lake Okeechobee,

ol

8T, LUCIE CANAL

Daily samples were collected from the St. Lucie Candl about
200 ft from Lake Okeechobee during the 2-year period ending
February 28, 1942 (table 84). Inasmuch as there is no tributary
to L.ake Okeechobee near the St. Lucie Canal, it is believed that
the composition of the water flowing from the lake into the canal
is fairly representative of the composition of the main body of
the lake during a large part of the time. Analyses of 10-day
composites of the daily samples show that dissolved solids ranged
" from 142 to 297 ppm, and that hardness ranged from 102 to
163 ppm during the period of record. The dissolved mineral
matter consists chiefly of calcium and bicarbonate as well as
relatively large amounts of sodium, sulfate, and chloride. Color
ranged from 35 to 130 and averaged about 50, which is about
one-half that of the color found in the Kissimmee River.



Table 84,—Analyses, in parts per million, of water from St. Lucie Canal at lock I, Lake Okeechobee

Specific Total
Date Mean Color | conductance[Silica] Iron |Calcium| Magnesium[Sodium: | Potassium Bicarbonate| Sulfate|Chloride Fluoride |Nitrate [Dissolved | hardness
of discharge (K x 105 (Siog) (Fe) {Ca) Mg) {Na) Ky (HCO) (80 | (Ch [13] NGy} | solids as
collection {cis) at 25 C) CaCOy
1940 .
Mar, 1-10 488 45 35.2 8.7} 06.03 38 2.2 25 1.8 128 27 36 0.2 0.1 227 128
Mar, 11-20 764 45 32.8 6.7 04 35 8.4 22 18 121 23 34 : LB 211 122
Mar, 21,
24-31 1,408 45 34,1 8.2 .08 35 8.8 24 1.8 123 25 35 .2 .1 220 124
Apr, 1-18 3,554 50 36,0 11 05 3% 9.3 24 1.9 132 23 35 .2 .6 226 136
Apr, 11-20 4,007 50 35,0 9.0 05 39 9.0 23 2.3 132 22 32 .2 .6 220 134
Apr, 21-30 3,618 45 36.0 8.6 05 40 9.1 24 1.9 134 23 33 .2 .6 225 137
May 1-3, .
5~10 3,263 45 36,3 9,0 04 40 9.3 25 2.1 132 24 35 .2 .8 230 138
May 11-20 595 45 34,9 8,1 .08 39 9.1 23 L1 132 23 35 .2 . B 225 135
May 21-31 62 45 36,6 7.9] .08 40 9.5 25 L8 132 24 35 .4 .6 230 139
June 1-10 422 45 35.5 9.9] .05 38 9.1 24 1 128 24 35 .2 .8 227 132
June 11-20 2,208 50 33,7 9.81 .07 36 8.6 23 18 119 22 33 .2 .5 215 125
June 21-28
30 2,534 45 35.9 8.6 .05 38 9.2 24 1.9 125 25 36 4 .3 229 133
July 1-10 1,431 45 35.2 B.xj .05 38 9.0 24 1.8 125 24 35 4 .4 224 132
July 11-13
15-20 131 45 35.9 8.2 10 39 9.2 24 2.1 128 26 36 .2 .5 227 i35
July 21-31 293 50 35.4 8.5 08 38 3,0 24 1.9 125 24 36 .2 .6 226 132
Aug. 1-10 402 45 35.1 |14 06 38 8.9 25 2,1 126 24 35 .2 .6 229 131
Aug, 11-20 441 45 34,4 7.6 .08 31 8.8 24 1.9 122 24 34 4 .4 217 128
Aung, 21-31 50 50 3,17 4,9 .08 34 7.9 22 2.0 111 23 31 .1 .3 201 117
Sept, 1-10 1,523 55 36.4 7.21 .05 36 9.1 24 1.6 126 24 36 .3 .4 218 127
Sept, 11-18 3,438 70 42,5 |10 .08 41 11 3¢ 2.0 146 30 45 .4 .6 270 148
Sept. 21-30 3,502 70 46,7 |12 .05 44 13 34 19 160 34 49 .4 .6 297 163
Oct. 1-~10 3,858 45 41,3 5.6] .05 42 11 26 2,1 146 29 42 .2 .2 251 150
Cct, 11-20 3,731 40 38,2 9.1 .08 41 9.6 24 2,1 142 26 37 .3 .3 236 142
Oct, 21-31 1,865 35 37.3 8.1} .02 40 8.7 25 1.2 137 24 35 .1 .6 231 140
Nov. 1-10 1,258 35 38,8 8.0} .01 41 16 25 190 142 24 38 .1 LT 239 143
Nov, 11-16 275 35 38.6 .94} .01 41 10 25 1.1 142 24 35 .1 .6 241 143
Nov, 26-3¢ 498 35 38,2 6.2} .05 40 9.7 25 1.4 131 24 36 .2 i0 238 140
Dec. 1-18 1,178 40 38.6 621 .03 40 0 25 1,0 139 26 35 .2 .8 243 141

8%L
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Table 84,—Analyses, in parts per miHibn, of water from St. Lucie Canal af lock 1, Lake Okeechobee—Continued

0S.

Specific Total
Date Mean Color |conductanceSilica | Iron § Calciumi | Magnesium] Sodium | Potassium | Bicarbonate| Sulfate [Chloride Fluoride {Nitrate |Dissolved | hardness
of discharge (K x 105 (Si0,) | (Fe) {Ca) (Mg) Ma) (K (HCO,) {50} [(o31] {F) (NO,) | solids as
collection |  (cfs) at 25 C) 4 3 CaCo,
1941
Mov, 21-30 559 | 100 35,3 |arsernrafracacss 36 8.8 25 128 24 36 Liveernen ] 0.5 192 128
Dec. 1-10 824 70 36.5 38 11 21 130 26 3T Buerrecens .4 191 140
Dec, 11-20 464 70 37,4 38 11 23 ) 133 28 37 .4 203 140
Dec. 21-31 732 0 36,6 38 1i 22 130 27 37 Feereeress .4 199 140
1942
Jan.  1-10 386 70 33.2 35 9.2 24 123 25 35 4 189 125
Jan, 11-20 573 90 36.5 38 12 20 133 26 37 i 199 144
Jan. 21-31 311 80 34,5 35 9.4 23 124 26 33 .3 188 128
Feb, 1-9 1,723 70 34,2 36 8.7 23 124 26 33 .3 188 126
Feb, 10-20 600 70 33.8 34 9.2 22 122 23 a3 .2 182 123
Feb. 21-28 997 70 32,8  |ices]eenese 33 8.1 24 124 22 a3 | 182 120
Average T4 -2 70 U (U R 35 2.5 21 122 23 34 liesienn | 0.4 183 128
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CALOOSAHATCHEE CANAL

Analyses of daily samples collected from. the Caloosahatchee
Canal at Moore Haven show that the water discharging from
Lake Okeechobee at this point is variable in composition (see
table 85). At times, the concentration of dissolved matter is
similar to that in the main body of the lake, while at other times
the concentration drops until it iz little more than that found in
the main tributary streams. Investigation showed that water
discharging through the locks at Moore Haven doeg not come
directly from Lake Okeechobee, instead, it comes from the deep
floodway channel just inside the levee to the northwest and south-
eagst of Moore Haven. Directly in front of thé canal entrance is a
dense growth of saw grass, covering several square miles, which
effectively prevents discharge direct from the lake., A series of
samples was collected from the floodway channel on October 27,
1941. Analyses of these samples (see table 86) show that the con-
centration of dissolved matter was progressively smaller north
of Moore Haven and that it approached the low concentration found
in the water in Fisheating Bay, They show also that samples
collected from the channel southeast of Moore Haven contained
about as much dissolved matter as is normally found in the main
body of the lake,

It appears, therefore, that the water discharged from Lake
Okeechobee into the Caloosahatchee Canal is composed of water
from the lake, flowing through the floodway channel from the
goutheast, and of water from Fisheating Creek, flowing through
the channel from the north, without mixing to an appreciable ex-
tent with water in the main body of the lake. Variations in the
composition of the canal water are caused by changes in lake
stage, direction of the wind, the amount of water discharging
from Fisheating Creek, and, to some extent, the operation of the
locks.

The rangés in concentration of dissolved mineral matter in
samples collected from the Caloosahatchee and St. Lucie Canals
are shown graphically in figure 216.



Table 85.— Analyses, in parts per méllion, of water from Caloosahatchee Canal at Moore Haven

. Specific l ’ Total
Date Mean |Color] conductance|SilicayIron |Calcium | Magnesium| Sodium and Potassium [Bicarbonate |Sulfate | Chloride | Fluoride {Nitrate {Dissolvedjhardness
of discharge (K x 105 |(SiQ,)|(Fe)| (Ca) Mg) Na) =+ {(K) (HCO,) (S0)) Icn {F) (NO,) solids as
collection {cfs) at 25 C) & CaCO,
1941
Mar, 4-10 3,971 90 33.5 36 9. 19 118 26 31 feiecorenes 0.6 180 127
Mar. 11-20 3,773 95 32.8 38 10 17 117 29 33 eereseesss .3 198 136
Mar, 21-22,
27-28 liiveeseeness| 95 32.2 32 10 21 118 23 32 lwvesseres .2 176 121
Apr.  1-10 |..ee. 160 41.4 47 10 24 144 35 39 .6 227 158
Apr, 11-20 [.cveereasees| 120 29,9 35 1.5 14 104 22 28 .4 158 118
Apr, 21-30 4,062 | 120 33.1 RL -9.8 24 118 29 34 2.0 19 125
May 1-10 70 34,0 36 9.2 21 121 25 34 .3 185 128
May 11-20 70 33.5 35 9.2 19 ’ 114 24 a3 .3 171 125
May 21-31 80 34.2 34 8.7 21 116 21 35 .3 177 121
hate 1-10 50 3.6 32 8.7 19 108 20 34 .3 167 118
June 11-20 |iecseeessess] 45 31.6 30 8.6 22 110 20 33 .2 168 110
June 21-22,
26-30 |ievcansunees| 80 30.5 28 8.1 21 103 1" 33 heeeseorens .2 158 103
July  I-10 |ieecseeseses | 140 19,2 21 4,2 1n 68 2.1 20 Joesssorees .1 100 70
July 131-20 |iicireeseess | 200 19.3 23 3.6 11 12 13 16 .8 104 72
July 21-31 3,655 | 170 24.6 28 5.8 13 90 18 21 .4 130 94
Aug, 2-10 3,940 | 180 30.2 32 7.8 18 105 | 25 27 . on vecsvess .4 162 112
Aug. 11-20 200 24,7 26 6.9 12 85 17 .. 22+ X 1286 93
Aug. 21-31 240 13,0 14 3.1 6,1 45 |- 5.2 13 |eescorsans .4 64 48
Sept. 1-10 [..ceeeieesae]| 240 8.0 a1 1.8 4.3 27 1 9.5 .5 38 28
Sept. 11-20 f.cisresress | 180 9.2 32 3.9 10 y
Sept, 21-29 3,096 | 110 23.3 24 6.4 9.8 B1 12 20 .8 113 86
Oct, 5-20 Luuerssosesd | 190 13.8 14 3.4 6.9 45 1.4 18 .2 66 49
Oct. 21-31 3,975 | 110 27.9 30 7.5 13 98 16 L T O, .4 341 106
Nov, 1-10 3,976 80 33.4 36 9,2 16 114 23 32 |vesensnns .4 173 128
Nov, 11-20 L...ceceena | 100 30,8 3 7.9 19 104 20 31 lveeresees .4 - 160 110
Nov, 21-30 96 38.1 40 9.9 23 133 28 a1 .5 204 141
Dec, 2-10 10 42.4 45 12 22 154 a0 39 |eserssoress .4 225 154
Dec, 12-20 10 43.1 49 12 25 155 a2 41 .5 236 167
Dec. 21-25 | 70 43.0 45 12 26 153 33 4]l feeesesnnss .4 233 162

csl
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1942
Jan.  T-10 Lacieenes 70 33,7 41 13 F 20 143 30 k12 PO 4 211
Jan, 11-19 ; 60 38,9 . 38 1 27 143 25 39 4 211
90 32.4 30 7.6 25 114 19 34 .2 172
110 26,6 26 6.1 18 88 16 29 .1 138
90 27,4 28 7.1 18 97 15 30 .1 146
80 32.6 33 8.2 23 128 15 33 hicerneenn .1 175
Average linveereens. | 111 29.7 lueereershreenn| 32 8.0 18 ik 20 30 Lecesresens 0.4 161
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754 WATER RESOURCES IN éOUTHEASTERN FLORIDA

Table 86.——Analyses of water from Lake Qkeechobee floodway channel near Moore Haven,
Qctober 27, 1941 .

[Constituents in parts per millions]

Distance Specific
Station | of sourcefrom| Sample |Color | conductance |Bicarbonate | Sulfate |Chloride
Moore Havenl (K x 105, (HCO) (50) (c1
(miles) at 25 C) 3 :
1 0 Composite 100 28,6 98 15 29
2 2 NW. | Surface 140 17.0 50 10 20
Bottom 140 17.8 56 10 20
3 4 NW. | Surface 140 16,6 49 10. 21
Bottom 140 16.8 49 9 20
4 5.5 NW, | Surface 150 16.7 49 10 20
Bottom 180 16.8 49 12 20
) 7.6 NW. | Surface 160 15.8 42 10 20
Bottom 160 17.6 a0 11 21
6 9 NW. | Swiface 120 22,7 T 14 25
Bottom 130 20,4 61 12 23
7 11 NW. | Surface 95 25.8 84 14 27
Bottom 100 25.1 82 14 27
%3 10 NW. | Composite| 240 6.2 10 1 13
] 2 SE, | Surface 70, 38.5 140 R4 35
Bottom 70 38.6 140 26 a5
10 4.5 SE, | Surface 75 43,4 153 34 39
Bottom 80 45.3 163 38 39

1pistance measured along floodway channel,
INear mouth of Fisheating Creek,
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EXPLANATION
SODIUM CHLORIDE
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—s
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SEPT. 1-10,
1941
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Figure 216,-~Graph showing analyses of waters from Caloosahatchee and 5t. Lucie Canals,

|

MAJOR EVERGLADES DRAINAGE CANALS
WEST PALM BEACH CANAL

Samples were collected from West Palm Beach Canal at irreg-
ular intervals except for those collected monthly at the gaging
station at West Palm Beach beginning in March 1941 (table 87).

The composition of water in the West Palm Beach Canal varies
over a rather wide range, depending on the amount of rainfall in
the area, the operation of large drainage pumps, and the pointat
which the samples are taken. Two series of samples were col-
lected from the canal at points about 5 miles apart between Canal
Point and West Palm Beach (see table 88). In the series collected
on July 31, 1940, the hardness ranged from 124 to 471 ppm, andin
the series collected on March 14, 1941, the hardness ranged from
158 to 281 ppm. Theé composition of the water at Canal Point was
essentially the same as that of Lake Okeechobee, but at points
5to 20 miles southeast of Canal Point the concentration of dissolved
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Table 87,~—-Analyses, in parts per million, of water from West Palm Beach Canal at West

Palm Deach
Specific | Tatal
Date conduct-{Cal- |Magne- | Sodium [Bicar- |Sul- [Chlo- |Ni- | Dis- jhard-
of Color | ance |cium | sium |and po- [bonate |fate |ride [trate [solved | ness .
collee- (K x 16° {(Ca) | (Mg) |[tassium |(HCO)NSO,) |(C1) [NO,) [solids | as
tion at 25C) Ma + K) ' CaCOy
1041
Mar, 14| 220 75.0] 54 19 75 224 | 42 105 405 213
Apr, 2] 140 89,1} 67 25 90 259 | 69 1271 4.0 510 270
Apr. 23| 170 75.81 60 20 76 230 | 53 1071 2.0 431 232
May 21| 190 87,21 65 25 84 258 | 56 1251 2,0 | 484 265
July 17| 220 17,4 20 2.5 13 73| 6.2|. 18} ,0 94 60
Aug, 21| 280 41,3 40 1 30 144 | 20 S0 .4 222 145
Sept. 19| 280 42,61 36 9.4 38 137 | 16 54| 38,1 222 128
Oct, 23} 160 24,1 27 5,8 14 102 7.0 22 .2 76 9
Nov, 26} 130 67.9] 51 13 72 196 | 32 10141 2,0 400 181
Dec. 26| 130 86.4| 57 18 98 233 | 42 138 | 1.2 469 216
1942
Jan, 22| 110 71,4 57 17 72 230 { 34 103 .4 | =392 212
Feb, 19| 130 70.6] 54 17 73 221 | .36 103| .81 392 205
Apr, 8] 180 77.1| 58 18 80 230 | 49 108|101 427 218
May 7 180 67.3| 51 15 69 200 | 30 101) .4] 866 189
June 4| 140 18,0] 19 3.6 15 611 14 221 .2 104 62
Juy 9] 240 23,7 22 4.8 19 94 5.8 22 .1 120 T4
Ang, 7| 280 79,1 58 20 76 245 | 34 110| .4§ 419 226
Sept., 3} 200 71,0 51 18 60 207 § 81 lol] 1,21 370 216
Oct. 8{ 80 79,9 85 18 84 212 | 47 1211 1.2 431 212
Nov, 11} 150 101 67 25 103 252 | 67 153 1,6 | 541 270
Dec, 10{ 65 91,3} 56 19 105 214 | 50 154} 2,2 | 492 218
1943
Jan. 7] 75 85.2| 56 17 99 211 | 50 1411 1,5 | 468 210
Feb. 4] 60 75.5] 54 16 77 194 | 45 115 .6 403 201
Mar. 4} 65 78.4 ] 59 16 79 210 | 46 116 ] .71 420 213
Apr. 1] 42 60.6| 56 14 47 188 | 36 1) . .6 323 198
May 5] 50 68,4 59 16 58 200 40 941 .8 2366 213
June 2§ 55 74,5 &8 16 72 206 | 41 i10| .21 299 210
July 17{ 160 110 88 28 108 320 | 70 158 |13 623 334
Aug. 5| 180 70,71 63 17 56 218 | 39 921 1.4 376 227
Sept, 2| 190 51,8| 48 12 41 160 1 25 68| .4 271 164
Oct. 7} 160 29.4| 34 6.6 12 98 | 10 33| .3 144 112
Nov. 2| 58 67,7) 52 16 63 184 | 37 1024 .81 361 196
Nov, 30| 120 85,61 54 17 101 222 | 36 45| 1.0 | 483 205
Dec, 31| 95 107 62 22 132 252 | 58 188 .8 587 245
1944
Jan. 31 170 B5.7| 59 i a7 220 | 40 1381 1,0 | 469 217
Mar. 1| 70 84,6 60 18 a9 204 | 53 1381 1.5 | 460 224
Mar, 31| 65 88,8 62 17 100 222 | 54 144 | 1.5 | 488 224
May 3| 55 64,3 57 13 60 196 | 37 89 .4] 3858 196
May 31| 30 51,0 53 12 35 118 | 28 581 .41 274 182
July 1§ 170 105 60 20 133 272 | 49 1751 .21 871 232
1945
May 26| 170 77,8 52 16 83 202 { 38 1211 .0 410 196
Sept. 22| 320 21,5] 24 5.9 6.00 82{ 8 151 1,38 101 84

solids increased rapidly. The increase appears to have resulted
from mixing with concentrated drainage waters thatare discharged
into the canal bylarge pumps. These pumps are located on ditches
that are used to drain large areas planted with sugar cane. Anal-
yses of samples of water collécted from three of these drainage
ditches show that the waters contain large quantities of dissolved
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Table 88.—Analyses, in parts per million, of water from West Palm Beach Canal Irom
Canal Point to West Palm Beach

Distance Specific . Total
of source conduct-§cal- |Magne-| Sodium|Bicar- [sul+ |Chlo- |Ni- | Dis~ | hard-
from Color | ance jcium| sium |and po-[ponate ffate |ride |trate |solved | ness

Canal Point (K x 108 |(Ca) | (Mg) |tassinm (FHCONSO M () (NO solids | as
(miles) at 26C) (Na +K) . CaCo,
July 31, 1940
0 55} 87.8 146 | 22 37 Levscsefunsnenes | 1560
5 360 117 . 450 1128 | 252 47
10 3801 93.1 240 56 | 149 2317
15 2801 48.1- 183} 36 68 fovsessehroserens 124
20 180 69.9 154 46 | 116 150
26 210 88,0 2601 53 | 126 231
30 140 66,9 175 | 40 98
35 140§ 65.6 ' 177] 38 | 97 147
40 95| 55,0 169 | 30 T2 ferernadrorenrenn | 138
March 14, 19408
0 80| 42.1 42 13 27| 141 { 37 L1 — 234 | 158
5 180 | 102 62 28 115 292} 62 | 158 |......| 664| 270
10 190 89.0 66 27 80| 236 84 | 119 |......| 4921 276
15 2201 87.8 62 26 831 248 62 | 123 fiue...i 4781 262
20 260 ] 174.7 54 21 701 224 43 | 103 [......] 401} 221
25 200 66,6 52 11 60| 196 43 89 lue.| 358 | 200
30 280 92,4 68 27 90| 274 78 | 121 |......| 519 | 281
35 260 | 81.4 52 21 88 234 45 | 119 f,....| 440 | 216
40 230 | 2.5 54 20 64] 216 39 98 laweaen 3gl| 217

mineral matter, and are particularly high in bicarbonate (table
101), Bicarbonate rangedfrom 632to 728 ppm and hardness from
605-to 843 ppm. The waters were also highly colored, the color
ranging from 280 to 440,

It.has been observed thathigh concentrations of dissolved matter
in the West Palm Beach Canal in the vicinity of Canal Point may
be expected during rainy periods. This is probably accounted for
largely by the increased discharge of the drainage pumps during
periods of high water. When the normal direction of flow toward
the ocean is reversed toward Lake Okeechobee the high colorof
the water flowing into the lake frequently interferes with the
operation of the plant that furnishes water from Lake Okeechobee
to the town of Canal Point.

Analyses of samples collected about once a monthfrom the West
Palm Beach Canal at West Palm Beach from March 1941 to July
1944 (table 87) indicate that the concentration of dissolved matter
at the sampling station ranged between rather wide limits, The
minimum observed concentration of dissolved solids was 76 ppm
in October 1941 and the maximum was 587 ppm in December 1943,
It is probable that the concentration fluctuated considerablybe-
tween sampling periods. In a general way, increases in concen-
tration occurred attimes of low discharge and decreases occurred
at times of relatively high discharge. Hydrographs of the dis-
charge of West Palm Beach Canal at West Palm Beach andatCanal
Point are in the section on “Surface water.”
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HILLSBORO CANAL

Analyses of monthly samples collected from the Hillsboro Canal
near Deerfield Beach from March 1941 to July 1944 (table 89) in-
dicate that the range in composition was similar to that in the
West Palm Beach Canal. Dissolved solids determined in samples
collected during the period ranged from 98 to 841 ppm. The

Table 89,-—Analyses, i parts per million, of water from Hillshoro Canel near Deerfield
Beach

Specific Total
Date conduct- [Cal- | Magne- | Sodium [Bicar- [Sul- [Chlo-{Ni- Dis~ |hard-
of Color| ance |cium| sium |and po-|bonate|fate | ride jtrate [solved | ness
collection (K x 105 (Ca) | (Mg) [tassium |(HCOQ[(SO) | (C1) [(NQ;) |sclids as
at 256 C) MNa + K) (.':SLCZC.)a
1941
Mar, 19 | 140 67.5| 53 17 65 213 | 28 98] 2.0 368 202
Apr. 23 | 100 61,7| 52 13 85 196 | 21 91 .5 366 135
May 21 | 200 84,0| 68 18 96 256 | 21 1391 .5 459 219
July - 3 | 220 60.0| 52 12 58| 21014 | 83| 10| 323| 179
Aug, 22 240 34.4] 32 9,2 26 131 6,6 42 .8 180 118
Sept, 19 |[...ue 36,31 29 8.1 35 130 | 6.6 481 1,1 192 106
Oct. 23 | 180 37.8( 32 10 34 1431 11 471 .4 205 121
Nov. 26 } 130 49.9| 42 12 45 164§ 15 721 1.6 268 154
Dec. 26 | 110 65.4{ 52 15 69 217 § 22 1001 .6 366 191
1942
Jan, 22 100 17.8] 22 1,6 14 89 6.4 20 .1 98 62
Feb, 19 110 78,4f 62 14 33 239 | 25 121 1,0 482 212
May 7 180 35,7 32 9.2 26 122 5.3 48 .4 181 113
June 4 |} 120 21,9 22 4,4 17 811 9.9 241 .1 117 73
July 9 | 180 22.01 22 5.5 14 841 3,3 251 .1 111 78
Aug. 7 | 240 99.4( 72 23 98 314 | 21 1481 .2 517 274
Sept. 3 | 180 59,0 &6 17 33 205 | 14 1) .3 292 211
Qet, 7 160 114 89 27 114 365 | 42 1671 2.4 620 333
Nov. 11 | 100 94,7 80 21 88 307 | 30 138] 1,2 509 286
Dec, 10 90" 94,4( 85 21 86 329 | 31 12901 1.6 516 298
1943
Jan, 7 100 94,7 80 21 90 326 | 22 6] .2 509 286
Feb, 4 90 116 98 23 113 374 | 34 1721 .5 625 339
Mar, 4 65 103 98 17 95 336 | a7 147 .2 560 314
Apr, 1 65 123 103 22 125 360 | 43 981 .3 669 348
May © 80 120 104 22 121 377 | 3o 188 .4 857 350
June 2 | 120 147 108 27 182 384 | 52 285( .0 841 376
July 7 90 144 106 26 166 395 § 47 265] .9 796 312
Aug. 5 | 186 115 102 29 104 449 § 21 52( .0 626 374
Sept, 2 170 105 99 26 86 394 | 34 134 L8 573 354
Qet, 17 300 51.2] 55 13 30 190 | 16 60| .4 268 191
Nov, 2 | 240 59,31 54 15 43 194 | 16 80 .4} 304 196
Nov. 30 190 113 25 7.4 12 721 5.6 381 .2 124 93
Dec, 31 150 52,2 46 12 40 166 | 12 M .2 266 164
1944
Jan. 31 120 9.4 10 15 74 242 | 23 123 .8 425 236
Feb, 29 82 103 99 17 97 334 | 33 156 .5 567 317
Mar. 31 66 94,6| 82 18 92 288 | 89 1441 |1 517 278
May 2 80 83.8] 91 15 69 319 | 2 wel .1 464 288
May 31 90 131 92 26 147 388 | 34 216 | .2 706 336
July 1 | 180 106 27 29 89 430 1 19 129 .2 515 361
1945
May 26 | 160 156 121 21 186 412 57 2801 .0 868 388
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principal constituents of these samples were calcium, bicarbon-
ate, sodium, and chloride. Hardness ranged from 62 to 376 ppm,
and color, which was relatively high, ranged from 65 to 300. A
single sample collected in 1945 showed dissolved solids of 868
ppm and a total hardness of 388 ppm,

NORTH NEW RIVER CANAL

Daily samples were collected for analysis from the North New
River Canal at 26-Mile Bend from March 1 to October 5, 1941,
and at the lock and dam near Fort Lauderdale from October 22,
1941, to February 28, 1942. It was intended that daily samples
should be collected at 26-Mile Bend throughout the year ending
February 28, 1942, but because of inability to keep an observer
at this isolated place the station was abandoned early in October.
The station near Fort Lauderdale is about 19 miles downstream
from 26-Mile Bend. Analyses of several series of samples col-
lected allalong the canal indicate that the composition of the water
at the lock and dam is probably similar to the composition of the
water at 26-Mile Bend.

Generally, analyses of 10-day composites of the daily samples
show that the composition may fluctuate rapidly and between wide
limits. (See tables 90 and 91.) Ranges in concentrations of dis-
solved matter and their relations to changes in discharge are
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Figure 217, —Graph showing discharge and dissolved solids in North New River Canal at
26-Mile Bend and near Fort Lauderdale, 1941-42,
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Table 90.——Ana1.yses, in parts per million, of 10-day composite samples of water from North New River Canal. near Fori Lauderdale

Specific Total
Date Mean | Color|conductance]Silica|Iron |Calcium|Magnesium |Sodium [Potassium [Bicarbonate | Sulfate |Chloride | Fluoride| Nitrate| Dissolved [hardness
of dischargel| (K x 105 [(Si0)[(Fe) | (C2) {Mg) (Na) {K) (HCC,)) {5C) [(ed}] {F) (NO,) | solids as
collection at 25 C) : CaCO,
At 26-Mile Bend

1941
Mar, 1-10 {.veereeees . 170 110 20 [0,08 106 38 ki 5,1 382 99 119 0.5 2.2 738 421
Mar. 180 98.5 | 16 .06 89 3 T4 5.3 356 62 115 .5 1.3 647 350
Mar, )

180 100 16 .08 91 33 81 4,5 366 57 119 .3 1.1 648 362
Apr. 160 87.7 {15 .08 86 32 79 4,5 360 48 118 .4 1.2 626 346

Apr. 14-18,
19-20 | veuseaneesas| 240 58.1 7.8} .12 T2 20 31 3.2 245 48 43 .2 1.7 420 262

Apr, 21-27,
20-30 | .viresiannas] 180 93.8 | 18 .12 94 a1 6 4,5 358 88 98 .4 1.1 831 362

May 1-3,

50 [irerescaress] 170 98,6 | 16 .08 94 a3 T4 5.1 363 64 112 .4 1.5 651 370

May 11-13,

16-17,

- 19-20 {.veeeneeene.| 180 92,0 | 17 .16 91 31 85 4.6 358 69 95 .3 1.9 619 354
May 21-31 ]...cceeenea| 180 105 18 .14 97 '35 82 4.5 396 52 124 .4 1.4 682 386
Jume 2,47, : :

11 sesneresaesa| 180 125 22 .12 112 43 101 5.6 462 66 154 .5 2.0 813 456
180 86,1 | 12 .18 85 27 62 53 330 38 23 .4 1.6 562 323
340 55,2 9.4] .14 60 19 37 3.5 218 30 51 .1 1.3 395 228
July 11-20 [.ceereeneeee| 320 26.4 5.6] .12 39 7.6 8.9 2.5 138 6.0 13 .2 1.2 210 128
July 21-27, ‘
20-31 | .isrereense]| 320 25,8 8.3] .14 38 7.5 8.8 2,2 140 5.2 12 .3 .8 205 126
Aug, 2-T [eesnsreneee] 310 27.1 8.1| .14 39 8.4 io 2.6 145 4,9 16 .2 T 217 132
Aug, 11-12, .
14-20 | cresenscenee| 200 47,8 {13 .16 58 15 24 4,1 228 14 38 .4 .6 344 208
Aug, 22-25,
27,
29-31 {.rceesisnnaa| 260 7.4 | 18 .28 83 26 52 5.9 326 | 37 6 .6 1.6 537 314

092
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Sept. 1I-10 |.cceeeennns] 220 55,1 .18 96 376 .6 1.4 642 375
Sept, 11-13,

16-20 ) iiicscsnanns} 180 102 .16 99 392 N ] 1.5 681 395
Sept, 21-28,

28-30 [.cerreernens| 260 72,2 .16 15 2617 .6 2,2 498 290
Oct, 1-8 |.icieecssensa] 260 80.8 .14 19 310 .5 1.1 551 308

Fort Lauderdale

Oct, 22-31 1,070 180 68,1 0,16 80 273 4 1.8 471 286
Kov. 3-10 7901 170 65,3 .22 77 278 ) 2.2 449 268
HNov., 11-2§ -642 1 160 69.6 .19 80 284 LB 2.2 475 282
Nov. 21-26 582 | 180 73.4 18 310 .6 ) 491 294
Dec. 1-8, 480 | 130 77.2 .14 87 324 .5 L1 509 312

19 .
Dec. 11-20 10| 120 76,3 .08 81 306 .9 L0 49§ 286
Dec, 21-31 337 110 69.3 .06 74 279 .4 .8 448 286

1842

Jan, 1-6 311 95 75,7 .12 7 5.4 294 .5 8 498 290
Jan, T-20 388 | 10D 80.3 .01 - B3 3.4 313 .4 i1 514 302
Jan, 21-31 745 | 110 69.4 .04 7 2.6 281 .4 1.4 447 270
Feb, 1-10 4713 110 68.6 .09 kil 2.4 281 .4 1,2 438 266
Feb, 11-19 239 90 70.9 .02 16 2.6 282 .3 11 452 268
Feb, E£0-28 433 90 515 .021 , 82 L5 218 .2 1.1 330 208

SYALVM FOVAYNS ANV ANNOHD 40 ALIIVIO
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Table 91,~Analyses, in parts per million, of water from North New River Canal near

Fort Lauderdale
Specific | Total

Date copduct- |Cal- |Magne- | Sodium {Bicar« [Sul- |Chlo- | Ni- | Dis- | hard-

of Color|{ ance |cium| sium |and po- [bonate [fate | ride |trate [solved| ness «
collection (K x 105 |(Ca) | (Mg) |tassium (HCOM(SO ) [ (€D [(NO,) | solids | as

_ at 25 C) 1(Na + B 4 Caco,

1941
Mar, 18 | 150 78,7 821 271 56 324 | 37 94| 2,0 458 316
Apr. 22 | 220 63,3 781 20 35 282 | 39 56 2.0 369 2717
May 21 | 220 92.8 941 33 64 372 | 60 01| .8 536 370
July 3 | 320 42.9 521 13 19 182 | 18 41 .5 231 183
Aug, 1 | 360 27,17 42 8.5 .9 148 3.3 127 .2 140 140
Aug. 22 | 320 48.4 61| 15 23 236 | 11 421 .8 269 214
Sept, 26 | 280 1 50,0 55 16 34 2371 30 374 .4 289 203

1942
Apr. 9 | 160 108 108; 36 62 387 | 83 1051 1.6 686 { 418
May 7 |.220 74.9 88| 21 41 320 | 30 721 1.5} 411 306
June 4 | 220 88,17 991 30 56 348 | 6 9| .4 523 370
Juy 9 ] 360 31,9 46 7.4 5.0 160 | 3.7 5( .1 156 145
Ang. 6 | 240 79.0 90| 24 37 329 | 44 63| .2 420 323
Sept, 3 | 220 84,2 93] 29 36 315 | 70 69| .1 452 351
Qct, 8 | 180 94,4 | 106] 33 48 368 | 81 83| 1.8 534 400
Nov, 11 | 100 72,2 4] 21 47 280 | 37 74 .4| 391 271
Dec. 10 50 50,8 54| 16 29 190 | 36 50] .4 279 201

1943
Jan. 7 75 68,5 721 20 43 269 | 33 701 .4 3N 262 -
Feb, 4 50 59,3 64| 117 34 227 | 38 56| ,2| “821 230
Mar, 5 50 65,9 67| 19 95 250 | 36 148 .5 489| 245
Mar, 31 40 52,6 58 17 28 204 | 38 46 .4 286 214
May 5 40 51,9 60 16 23 203 | 34 45| .2 278 216
June - 3 85 81,3 83} 27 49 318 | 42 86 .2 444 318
July 8 | 120 104 106} 36 67 384 | 18 116} .3 592 412
Aug, 5 [ 150 95,2 941 31 64 362 | 50 1091 .0 526 362
Sept. 2 160 15.1 82 24 20 300 | 38 78 .4 391 303
Nov, 30 90 58.1 794 16 21 268 | 26 44| ,6 319 263

1944
Jan, 17 80 53.5 67| 16 23 232 | 26- 461 .5 293 233
Jan, 31 70 55,2 76| 16 14 248 | 23 421 .38 294 266
Feb, 29 85 64,2 91} 11 23 312 | 22 497 .3 356 297
Mar, 31 62 62,9 841 16 28 286 | 29 511 .2 349 276
May 1 85 70.8 79| 23 42 290 | 54 63| .2| 404 292
June 1 50 54,5 60| 14 34 220 |29 501 .2 296 207
June 30 90 79.1 89| 22 47 342 | 36 69 .2t , :132 312

1945
May 25 45 58.8 60 15 42 222 | 40 58| .8 326 216
Sept, 21 | 280 4.6 { 100| 26 14 262 [107 431 .4 420 356

Note, ~—For analyses of 10-day (generally) composite samples Oct, 22, 1941, toFeb, 28, 1942,
see table 90, . :

shown graphically in figure 217. When the discharge is high, the
concentration of dissolved matter is generally low, and when the
discharge is low, the concentration of dissolvedsolids increases
to high values.

At irregular intervals, series of samples were collected at
several points along the North New River Canal between South Bay
and State Highway 7 (table 92). Chloride was the only constituent
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Table 92— Analyses, in parts per million, of water from Notth New River Canal from
South Bay to State Highway 7 near Fort Lauderdsle

Distance Specific Total
of source conduct-{ Cal- | Magne- [ Sodium [Bicar- | Sul- {Chlo-| Ni- | Dis~ |hard-
from Color| ance [cium| sium |and po- |bonate|fate | ride |trate |solved|ness
South Bay (K x 105[(Ca) | (Mg) |tassium (HCO,) (5O, (C1) | (NOy)| solids | as
-(miles) at 25 C) (Na + K) CaCO,
July 28, 1940
-0 65 52,4 57 15 20 1721 28 54 [vensenn | 259 | 204
1q 65 48,6 52 15 15 162 | 24 4T eeenes| 238 | 192
8 150 55,1 62 15 28 2041 34 53|veenees | 202 | 218
13 150 62,2 69 19 35 236 40 | 65f.iei...| 344 | 250
i8 150 78,8 18 21 59 2781 50 92]4ieeeen | 437 | 281
20 150 81.8 78 24 58 290 { 44 96 |.ueeeen | 443 | 293
21 150 82.2 80 23 59 294 | 46 95 |eaneann | 448 | 204
23 150 85.5 82 21 53 304 | 46 461 | 316
a7 150 91,8 86 28 63 318 | 44 492 | 330
32 160 87.0 83 27 61 316 | 40 473 | 318
35 160 86. 6 84 21 | 64 316 | 50 105 .eeeu.a | 486 | 321
a8 160 87.0 86 26 59 318 | 36 werenee | 467 | 322
41 160 85.1 83 24 55 3181 34 444 | 306
49 160 78.6 82 24 48 302 | 36 426 | 308
54 150 3.8 84 24 55 306 | 46 451 | 308
56 140 76.8 83 22 51 304 { 36 429 | 298
Feb, 13, 1941
0 110 |ivivissee. | 119 52 108 446 (168 511
14 184 | 65 52 466 1310 726
18 105 34 22 268 [139 402
23 104 M 16 264 [131 399
27 100 34 18 268 |116 389
32 84 14 67 276 | 92 267
35 75 26 4.8 224 | 35 290
41 77 25 12 232 { 51 295
49 82 24 20 224 | 81 303
54 . 88 24 20 240 | g0 318
56 200 fovverrenna | 74 21 19 2087 67 510 | 334 | 271
March 10, 1941
0 75 79.4 64 25 66 244 | 10 931 1.6 440 | 263
14 220 | 140 174 63 48 468 [274 88| 5.0 882 | 693
10 240 92,0 | 104 36 43 312 1130 71 1.6 545 |408
15 220 92,7 95 34 55 304 [110 931 1,0 538 | 371
20 260 84.8 82 31 51 2871 70 941 4,0 473 1332
25 260 79.9 8 28 417 288 | 51 86(3.0 | 435 [310
30 240 79.4 75 28 58 292 1 55 921 2,0 454 |302
35 220 85.8 9 30 68 310 70 1001 1.4 501 |321
4] 160 90,4 a8 20 59 332 | 49 1051 .6 495 1343
49 150 34,3 86 2 57 324 | 46 961 1,2 473 1326
54 180 88.0 91 29 55 334 { 56 94| 1,2 491" | 346
56 170 5. 8 81 25 48 296 | 49 82| 1.2 432 1305
Aug, 1, 1941
7 280 29,3 46 8.3 2.9 1701 2.9 9] .2 153 {149
16 440 32,6 48 12 2,6 188 | 6.4 10| .2 172 |169
26 440 30.4 42 11 3.6 166 | 4.5 12| .2 155 {150
35 360 27.0 38 8.1 4.3 150 | 1.2 11| .2 137 |131
46 280 33. 8 54 8.7 4.6 190 | 8.2 11}10 181 a7l
54 360 27.17 42 8.5 /9 148 | 3.3 121 .2 142 1140

! About 500 ft north ot Bolles Canal,
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determined in most of the samples, but the wide range in chloride
concentration at different times and between different sampling
points in a single day indicate that all of the chemical constituents
varied similarly. The range in chloride is shown graphically in
figure 218.

350 ‘
//\NL‘, \ 1939
300 ~
\‘.‘
£ 250
o
ar
F]
F-3
[
i 200
o
&
F3
Z |
o 0 MARGH T, 1940 __ .. A
a P o h B T PSS N
S JULy 28, 1940 s
z -
100 - S ==y
SR G
-
[~}
FEGRUARY i3, l981 = z =
————— S e T il 2
= - .
50[F==—— G o e grs
MAY 2, 1943 o 2 4
: 512
o
_._AUG\'.ET 1, i941 ™~ 8 § T
0 3 [} 33
20 6 30 35 [ a5 50 55 80

DISTANCE, IN MILES FROM SOUTH BAY

Figure 218, —Graph showing chloride concentrations in North New River Canal between South
: Bay and State Highway 7.

Several suggestions have been offered to explain the high con-
centration of dissolved mineral matter in the North New River
Canal, Probably, several factors should be considered in arriving
at the correct explanation.

One factor is indicated by analyses of water samples (collected
during the drilling of test wells), which show that highly mineral-
ized water lies underneathlarge areas of the Everglades. At many
places it is only a few feet beneath the surface of the ground.
During periods of high discharge in the canal, very little of the
underlying mineralized water discharges from the ground, and, as
a result, the concentration of dissolved matter in the canal is rel-
atively low. When the canal discharge is low, however, a fairly
large proportion of the water comes from the ground, including
some of the more highly mineralized water. As a consequence, the
concentration of dissolved matter in the canal is relatively high.
The available data indicate that there is an area reaching 10 to 15
miles along the canal north from 20-Mile Bend where the concen-
tration is slightly higher than it is in either direction from this
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area, particularly during periods of low flow. A decrease in con-
centration is especially noticeable in' the vicinity of Okeelanta,
which is about 4 miles from South Bay. This decrease near
Okeelanta presumably is caused by the lower concentration of
dissolved matter that is usually found in inflowing water from
Bolles Canal and in water released from Lake Okeechobee. (See
table 101.) A more complete discussion of the composition of
ground water in the Everglades is given on pages 818822,

A second factor that affects the composition of water in North New
River Canal is water discharged from Lake Okeechobee. Records of
discharge at South Bay show that the flow at this point is only a
small proportion of the flow at the lock and dam near Fort Lauder-
dale and that during periods of high water the direction of flow at
South Bay is reversed so that some of the water flows toward Lake
Okeechobee. During periods of moderate to low flow, however,
some lake water is discharged through North New River Canal.
When this occurs, the concentration of dissolved matter at 26-Mile
Bend is rather high. It seems probable, however, that the water
from Lake Okeechobee has a beneficial effect on the quality of the
canal water at 26-Mile Bend because it has a diluting effect on the
more concentrated inflowing ground water, Inflowing water from
Bolles Canal, as mentioned above, apparently has a similar di-
luting effect,

A third factor that affects the quality of water in the North New
River Canal is the quantity and composition of water discharged
from drainage pumps in the agricultural area near Lake Okeecho-
bee. During the growing seasons large pumps are operated to
lower the water table in the cultivated fields. The water dis-
charged by these pumps is usually much more concentrated than
water from the surface of the Everglades, as shown by analyses
of a few samples. (See table 101). There are several of these
drainage pumps in the vicinity of South Bay and Okeelanta and on
the Hillsboro Canal in the vicinity of Belle Glade, At times, con-
centrated water from Hillshoro Canal flows into the North New
River Canal through a connection on the landward side of the levee
on the southeast side -of Lake Okeechobee.

A fourth factor that has an effect on the quality of the water in
the North New River Canal is the surface inflow from the Ever-
glades during rainy periods. Most of this water flows from the
surface of the muck and saw grass areas and although it is usually
highly colored, it generally contains only a small amount of dis-
solved mineral matter. During these periods, the volume of sur-
face flow is large in comparison with ground-water discharge and,
as a result, the concentration of dissolved matter in the canal is
relatively low,

It is readily seen that changes in the composition of water in
the North New River Canal are the results of several variable fac-
tors, In a general way, however, when the discharge is high the
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concentration of dissolved matter is relatively low, and when the
discharge islow the concentration is relatively high. Anydevelop-
ment in southeastern Florida that involves the use of large quan-
tities of water from North New River Canal must make allowance
for rapid and large changes in the composition of the water.

SOUTH NEW RIVER CANAL

No regular series of samples was collected from South New
River Canal., Analyses of occasional samples indicate that the
water in this canal is usually similar in composition to water in
Miami Canal north of the dam at the Dade-Broward County line.
" The two canals are connected at a pointabout 8 miles west of State
Highway 25 and about 10 miles northwest of the Dade-Broward
County line. Partial analyses (table 93) suggest that both the con-
centration of dissolved solids and the hardness of water in the canal
westof State Highway 25.ranges from about 150 to 200 ppm. A dam
about 3 mile east of Highway 25 prevents free flow throughout the
canal. Analyses of a few samples collected from South New River
Canal near Davie, which is about 7 miles east of Highway 25, in-
dicate thatwater inthis partof the canal may contain slightly more
dissolved mineral matter and may be a little harder than water
west of Highway 25 (see table 101),

Table 93,— Analyses, in parts per million, of water from South New River Canal west of
bridge on State Highway 25 .

Distance )
of source Specific Sodium Total
from bridge conduct-jCal- [Magne{and po- [Bicar- | Sul~[Chlo-| Ni- | Dis- [hard-
Date on Color ancescium sium {tassium[bonate)fate |ride |trate |solved] ness
Highway 25 (K x10°KCa) | (Mg) Na+ K)|(HCQ)|(S C1) |(NOXsolids | as
(miles) at 25C) 2 9 P|cn ) CaC(:.')s
1941 |
Feb, 19 0 110 34,2 60 2.9} 197 [1.2| 13 j....| 180} 175
Apr, 25 0 110 35,7 61 5.4) 207 |1 15 | 0,2 191 180
June 5§ 0 . leeeres 40,3 liveree sovseenee | 239 Juiewe] 19 [avane Jeavnsnrn [ervunes
July 29 0 veenna | 29,1 Levriufeeernnnn fonsinnnse | 188 uvisa| 9 Javees fercesres [erpunen
Aug. 28 0 ... -l 32,2 e wvevenene | 178 | 18 L.
Oct, 8 QR OO 7 T 1 SN B ceverenne | 186 [ 13 [on [ S
Dec, 31 [ I 39,8 Fovvaefececnmen [erveraras ] 220 |iveard 19 |uveen foennnnen
Apr. 25 2 110 36.6 6.6] 10 214 11 16 | .14 199 177
Aug. 28 2 feeeser| 2905 i fosiinies ferveennne | 7165 Juinrs| 12 |evene foueneees
Oct. 8 2 eeene] 25,8 [aere|eereness Jevenaenne 127 fevewe| 19 feeeee
Nov. 25 2 R, 36T [easenifuneanss o avensenne | 191 ..., 26 Juvres ossevens [unenens
Dec, 31 2 feeas ] 4003 i leeenae se Jesavenane | 226 fiiiis| 18 [uvsis fovenrens [ennes .-
Feb, 19 5 110 34,21 59 10 Joieeine. 196 11,0] 16 }.....| 188) 188
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MIAMI CANAX

Miami Canal is not excavated in rock north of a point about
i mile north of its junction with the South New River Canal, Con-
sequently, the discharge of the canal consists largely of runoff de-
rivedfrom areas south of the junction with South New River Canal.
During rainy periods, considerable surface water flows from the
Everglades through breaks in the rock spoil banks into the ex-
cavated part of Miami Canal and also into South New River Canal,
There is a dam in Miami Canal at the Dade-Broward County line
that prevents direct flow from the upper to the lower part of the
canal. The excess water spills into the Everglades at this point
and some of it probably finds its way back into the lower part of
the canal through the ground. Gates have been placed in the dam
S0 that water can be discharged directly from the upper to the
lower part of the canal. Normally, however, all of the flow in
Miami Canal, as measured at Water Plant, Hialeah, is derived
from surface and ground water inflow below the County Line Dam.

Analyses of 10-day composites of daily samples collected from
Miami Canal at Water Plant during the year ending February 28,
1942, show that the composition of the water was fairly uniform.
(See table 94,) Dissolved solids rangedfrom 282 to 328 ppm and
hardness from 207 to 254 ppm. Color rangedfrom 80 to 120 in the
same period. Table 95 contains additional analyses for the period
August 1943 to June 1948. Variatiors in dissolved solids and dis~
charge are compared graphically in figure 219,
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Table 94.—Analyses, in parts per million, of 10-day composite samples of water from Miami Canal at Water Plant, Hialoah
. Total
Date Mean |Color Silica | Iron BicarbonatelSutfate Dissolved | hardness
of discharge (Si0y)| (Fe) ®Co,) | (50) solids
collection | . {cfs) £aCo,
1941
Mar, 2-10 925 90 47,4 leereena0.08 7.1 1.0 266 5.4 .1 1.4 326 239
Mar, 11-20 862 80 46.8 7.51 .05 6.5 1.0 264 5.4 .1 1.4 308 236
Mar, 21-31 960 85 46,1 6.0| .12 6.8 .9 258 5.0 .1 1.4 303 235
Apr. 1-10 965 85 45.1 4.8] .12 6.4 L0 257 5,1 .1 1.3 300 228
Apr. 11-20 992 90 45.4 5.6| .14 6.3 .9 258 4,1 W 1.1 299 226
Apr. 21-30 196 90 45.8 5.61 .18 6.6 1.0 259 4.8 .1 1.1 303 232
May 1-10 926 90 45,9 5.2 .20 6.6 10 259 4,7 .1 1.5 304 232
May 11-20 787 20 46,6 6.8] .27 6.4 10 262 4.8 .1 1.4 309 233
May 21-31 459 20 47.4 4,5} .22 8.8 .8 267 4.8 d 1,7 314 240
June 1-10 347 90 47,8 6.3] .26 7.0 1.1 271 4,2 .1 2.1 317 243
June 13-20 409 90 48,3 8.3 .04 7.0 1.2 270 4,8 .2 1.2 3186 241
June 21-30 532 85 49.5 7.8| .10 7.1 1.1 218 3.0 .2 1.0 324 2468
July 1-10 506 g0 8.2] .10 1.0 1.2 276 10 2 1.0 326 244
July 11-20 861 90 9,0 .07 5.9 1.2 254 13 .2 1.1 314 229
July 21-23, _
25-31 853 110 7,91 .03 6.7 1.2 262 10 .2 1.0 315 234
Aung. 14,

8-10 814 110 8.1 .05 6.6 i1 263 7.0 .1 .7 311 232
Aug, 11-20 767 110 8.3| .06 6.8 1.2 261 5.7 .2 .8 311 230
Aug. 21-31 6588 110 11 .02 6.7 1.3 259 4,7 .2 .9 211 227
Sept, 1-10 635 1 44 3 7.1] .05 6,4 L1 253 4.3 2 1.0 302 221
Sept. 11-20 B48 110 44, G 55| .04 6.5 1.0 258 3.9 .2 .9 298 221
Sept, 21-30- T96 120 40,17 6.2] .13 6.1 1.6 238 4.0 .3 .9 282 207
Oct. 1-i0 1,010 120 41,8 5.8 .02 6.3 1.3 239 4,9 .3 1.0 287 216

Oct, 11-18,
20 322 120 43.1 5.3 .13 7.0 1.3 2438 4,3 .3 .9 296 224
Oct, 21-31 837 ilc 4.9 5.6 .08 6.6 1.2 253 4.0 .3 .9 304 224
Nov, 1-10 791 110 44.8 6.6 .07 6.3 1.2 255 5.1 .3 1.5 308 . 224
Nov, 11-20 869 110 44,8 7.2] .13 6.4 1.2 257 5.4 .3 1.3 306 228
Nov, 21-30 848 95 44,6 8.3} .07 7.2 2.0 257 5.0 2 1.0 305 232
Dec., 2-10 781 35 45,0 6,01.08 6.9 1.9 261 5.0 2 1.4 313 233

89L
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Dec. 11-20
Dec. 21-31

1942

Jan. 1-10
Jan, 11-20
Jan, 21-31
Feb., 1-10
Feb, 11-19
Feb. 20-28

Average

698 46,1 J12 84 1.4 268 5.2 2 1,4 310
643 46.6 .13 85 1.5 . 269 5.2 .2 1.7 314
602 46,5 L7 85 1.8 275 5.2 2 1.6 316
602 48.9 .08 81 1.3 277 5.2 .1 1.8 318
526 49.3 i 88 1.4 279 5.1 .1 2.0 322
4717 49.1 .09 88 1.4 281 4.7 .1 1.8 321
440 48.9 .10 88 1.4 280 4.3 .0 2.0 320
494 49.8 1o 90 2 283 8.5 .1 2.0 328
cersresuens 46.2 L1 83 1.2 263 5.4 2 L3 310
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Table 95, Analyses, in parts per mill
Hial

WATER RESOURCES IN SOUTHEASTERN FLORIDA

ion, of water from Miami Canal ai Water Plant,
a

Specific Tatal
Date conduct-jCal~ | Magne-} Sodium| Bicar-{Sul- { Chlo«|Ni- | Dis~ |hard-
of Color| ance |cium| sium |and po-|bonate| fate | ride {trate | solved| ness
collection (K x 105§ (Ca) | (Mg) |tassium [(HCOW (SO (C1) [(NGy)| solids | as
at 25 C) MNa +K) CaCQ,
1943
Aug. 3 60 52,2 97 8.3 294 |16 171 0.2 [eversene| 2786
Sept, 2 55 51,7 971 - 9.4 288 {19 18] .5 280
Qct, 8 100 47,1 91 8.7 266 | 19 5] .2| 263
Nov, 4 105 50,1 96 8.1 huveerennes| 288 113 le| .3 273
Dec, 2 90 48.5 90 9.2 1.4] 2¢8 j11 18] .6 267 | 262
Dec, 30 90 52,1 96 10 2,1} 306 | 6.4 18| 1.7 285| 280
1944
Feb. 1 90 55. 8 99 12 ereenens] 202 1 7.2 20| 1,3 287
Mar, 1 90 52. 8 96 10 3,91 308 | 7.2 20} 1,8 290 | 280
Mar, 31 63 51,9 94 8.3 5.8| 302 | 3,1 211 1,1 282 | 268
May 3 60 50,1 81 9,2 . 8,0] 282 | 4,5 26 .8 274 | 255
May 31 65 53.8 94 8,2 10 306 | 7.4 221 .5 293 | 268
June 30 65 51,1 91 7.2 9.0| 292 [ 5,3 221 .3 279 | 268
Aug, 4 80 51.8 20 7.6 8.7| 284 113 19| 1.0 279 | 256
Sept, 5 100 54 102 0. b 2,3] 304 |10 19 .2 290 | 282
Pec, 11 90 52,5 96 7.2 7.6] 308 | 3 201 2,2 288 | 269
1945
Jan, 11 64 53,5 97 7.6 8.3] 320 ({ 3 18f .5 292 | 273
Feb, 1 62 53.8 26 7.3 8.3} 314 1 201 1.2 288 | 270
Mar, 1 65 33,6 94 7.3 9.01 310 | 1 20( 1.2 285 | 264
Apr, 5 65 52,5 91 7.4 9,0} 298 | 1 221 1.2 278 | 258
May i 60 303 90 32 509 264 113 800 |...... | 1,670 | 356
June 2t 50 823 1081 137 |1,600 228 P68 12,650 |...... [4,980 | 833
July 13 60 53.3 92 8.3 8,5 308 1{ 1 201 . 282 | 264
July 30 65 54,9 98 8.3 6.4| 315 | 4 21] 1.4 294 | 278
Aug, 31 60 53,8 94 8.2 9,0| 307 | 4 2211.3 290 | 268
Sept, 24 5 57,2 | 102 8.3 B.71 308 |20 24 .2 315 | 288
1946
Apr, 22 80 54,2 a7 8.3 5.5| 29¢ |14 221 .2 293 | 276
May 23 75 55.4 98 6.8 7.8] 304 |16 17l .2 295 | 272
July 16 95 56,2 98 7.0 11 320 | 10 18] .2 302 | 274
Sept, 24 100 53.5 98 7.2 4,41 314 | 6 14 .6 285.) 274
Oct, 31 100 52,5 23 7.4 8.5] 300 | 9 181 .2 284 t 262
Dec, 20 90 52.9 94 7.2 5,1] 296 | 4 201 .8 277 | 264
1947
Mar, 31 80 54.5 | 94 8.2 8,01 300 | 4 2412,0] 288 | 268
July 27 95 54,7 as 8,4 6,21 300 |10 20| .8 288 | 272
Aug, 7 110 46,2 81 6.2 4,11 264 | 1.3 3] .2 236 | 228
Dec, 4 60 36,5 84 5.1 3.9 212 2.0 0] .2 190 | 180
1948
May 6 62 49,4 04 6.8 2,4| 202 | 4,1 1| .4 268 | 262
June 15 94 52.1 92 7.5 12 310 | 5,8 18| .8 288 | 260

1 Graph of dischar,

figures 117-123,

ge of Miami Cana) during this period shows that net discharge was zero. See
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The nearly uniform composition of the water in Miami Canal
may be explained as follows:

The saline ground waters known to be present in the vicinity of
North New River Canal and also along the middle reaches of Miami
Canal apparently have been flushed out of the shallow strata south
of South New River Canal, Consequently, the only source of min-
eral matter is the limestone rock through which most of the water
percolates before reaching the canal, Since there is little direct
runoff into the canal, except during rains of high intensity, most
of the surface water travels at least a short distance through the
permeable limestone and becomes charged with a fairly uniform
amount of calcium bicarbonate and other soluble constituents.

‘See table 96 for analyses of samples north of the dam at the
Dade-Broward County line and table 97 for samples between
Biscayne Bay and Pennsuco, Analyses of samples at Lake Harbor
are given in table 101. The ranges in concentration of dissolved
mineral matter in Miami and North New River Canals are shown
graphically in figure 220,



Table 96.— Analyses, in parts per million, of water from Miamj Canal north of dam at Dade_-Broward County line

gLL

Distance
of source Specitic Sodium Total
Date from Color | conductance Calcium | Magnesium . and Bicarbonate | Sulfate | Chloride | Nitrate | Dissolved | hardness
dam {K x 105 {Ca) (Mg} potassium (HCO,) (s0,) [{ei}] (NO,) solids as
{miles) at 25 C) Na + K) CaCo,
1941
Feb. 19 0.1 100 34.90 55 7.0 5.4 183 1.0 19 |aennerersnane 178 166
Apr. 25 .1 100 36.0 58 6.1 8.1 198 1 20, 0.1 120 172
June 5 [ 3 [P 41,8 esuese 238 23 : e
July 29 .1 30,4 166 13
Aug., 28 .1 33,2 . 180 18
Oct, 8 .1 32,17 nes 172 21
Nov. 25 .1 36.7 198 21
Dec, 31 .1 41.9 228 221,
Feb. 19 5.6 34.6 56 6.2 6.7 185 1.4 19 eiueaessanaes 180 185
Apr. 25 15.8 35.6 59 6,4 7.1 194 1 21 .2 190 174
June 5 15,8 43,4 243 23
Aug. 28 15,8 34.5 187 20
Nov, 25 15,8 | serrsannens 37.3 202 |eerererarnresd 19
Feb. 19 210.1 100 20.8 48 5.8 5.4 160 .2 17 feussnessensnn 155 144
Apr, 25 210.1 100 35.5 59 6.1 1.4 196 1 19 .1 1893 172
June S 210.1 | wervernores 45,6 262 |.veeercaisnass 25
Juty 28 . 25.9 143 10
Aug, 28 . 29.3 158 14
Oct. 38 . . . 60,6 169 k 18
Nov, 25 210.1 Focreeennes 33.9 185 | ceonerssnens 18
Dec. 31 3 170 ) (R 39,2 220 |eoreererssenad 20 .
Feb, 19 310.3 100 20,0 27 4.1 7.3 91 .6 18 Juereerecrones 102 84
Apr. 26 310,3 11e 23,0 32 5.8 6.8 114 1 17 .1 119 104
June 5 310.3 | everennaen 20.6 204 f.icreesuseaned 26 [sresceannncas | sencosecrcanses Jonssusnsinen
July 29 310.3 furerraearns 23.4 120 Jecsreseerarass 12
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Table 97.— Analyses, in parts per million, of water from Miami Canal between Royal Palm Dock in Biscayne Bay end Pentstico, near Hialeah

Distance
of sowrce Specific Sodium Total
Date from Color | conductance | Calcittm ]Magnesium and Bicarbonate Sulfate Chleride Nitrate Dissolved hardness
Royal Palm (K x 10°% (Ca) (Mg) potassium (HCOy) (SO {C1 (NOS) solids as
Dock at 25 C} Mz + K) : CaCoQ,
{miles) 3
1939 .
Dec, 10 o sersesnass 1,740 188 400 3,240 239 828 10, 500 2,110
Dec. 10 12 683 128 143 1,130 261 294 2,830 907
Dec, 10 17 469 115 97 737 264 210 2, 600 686
Dec. 10 i1.6 196 102 35 246 268 81 1,040 398
Dec, 10 3.8 55.3 91 9.5 14 263 24 308 266
Dec. 9 1.6 resssravaes 50,5 90 8.0 8.5 217 20 283 258
Dec, 13 15,0 vorasevsaes 49,2 817 7.9 6.8 213 12 268 250

1 Contaminated with sea water,

PLL
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Figure 220, —Graph showing analyses of waters of Miami and North New River Canals,
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Table 98,—Analyses, in parts per million, of water ttom Cypress Creek Canal, at

Pompano
Specific Total
Date conduct- | Cal- | Magne- | Sodiwm|Bicar- | Sul- |Chlo-| Ni- |Dis~ | hard-
of Color] ance |cium| sium | and po-{bonate | fate | ride |trate jsolved| ness
collection| (K x105 {(Ca) | (Mg) | tassium (HCOS) (SO | (Ch) {(NO,) [solids as
at 25 C) (Na + K) CaCo,
1941
Mar, 26 | 70 50.4 92 6.1 14 254 35 29| 0.4] 302y 255
Apr, 22 | 70 44,2 84 3.5 8.8 2381 16 22 .5 307 224
May 21 | 50 44,1 83 3,5 10 2421 13 21f 2,5 252 222
July 3| 100 62,6 102 3,9 7.4 257| 33 28 ] 302 271
Aug. 22 | 120 50,1 93 4.6 11 264 | 23 25 L4 281 251
Sept, 26 | 240 28,2 40 3,1 20 147113 15 0 1641 113
Qct, 23 } 920 46,9 96 3,3 9,2 268 20 23 4| 284 253
‘Nov, 26 | 90 48.3 88 2.8 14 245| 21 27 .5 2741 231
Dec, 26 | 70 47,1 89 3.3 11 258¢ 14 23 .3 268 236
1942
Jan, 22 | 100 26.1 38 1.6 14 1021 24 16 .6 1441 101
Feb, 19.| 90 44,5 80 3.1 12 2351 15 21 .2 241 212
Apr, 8} 60 49,2 93 3.5 8.3 2581 16 26 .21 274 246
May 7| 90 45,4 80 4.1 11 234116 22 41 249 216
June 4 | 130 44,2 14 3,17 17 204 | 33 25 L0 2881 200
July 91110 43.9 9 3.1 11 232112 22 1 242 210
Aug, 61 95 47.1 86 4.1 4.5 2471 10 20 P 246] 231
Sept. 3 | 120 40,0 671} 6,3 2,8 1601| 39 21 L2101 2161 194
Qct. 8| 45 48,8 90 2,6 10 260 | 14 21 .3 266 235
Nov, 11 | 45 45,2 86 2.2 7.8 2441 12 20 N 248 | 224
Dec. 10 | 150 47,4 70 7.0 21 187] 38 381 2.6| 269 204
1943
Jan, 7] 60 48,3 87 4.4 9.2 258 12 22 L1 262 235
Feb, 4 | 860 64,5 90 8.7 33 2321 18 59 .4| 348 260
Mar, 4| 45 45.3 86 3.3 5.8 252110 16 .2 245 228
Apr, 2| 40 44,4 86 3,9 3,6 246 | 12 171 .4] 244] 231
May 6 | 40 44 6 86 4.1 3.8 252] 8,6 17 .2 244 232
June 2 | 60 57,5 98 5.9 16 236 | 16 38 L0 815| 269
July 1| 85 50.9 93 4,4 9.4 265] 15 211 .2 280 250
1945
May 26 | 40 46,9 89 2.5 6,4 2641 7 16 .0 251 232
Sept, 21 | 80 66.2 99 556f .35 256 | 59 53 L1 378 270

CYPRESS CREEK CANAL

Analyses of monthly samples collected from Cypress Creek
Canal at Pompano, covering the period March 1941 to June 1943,
indicate that the composition of the water varies considerably but
not so- extensively as that of West Palm Beach, Hillsboro, or
" North New River Canals (see table 98). Dissolved solids during
that period rangedfrom 144 to 315 ppm, and hardness rangedfrom
101 to 271 ppm. Color varied inversely with dissolved solids and
ranged from 40 to 240, Samples taken during the drought of 1945
showed higher dissolved solids.
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TAMIAMI CANAL

+8amples were collected from Tamiami Canal at Krome Road,
10 miles west of Coral Gables, from March 1941 to September
1944, and at a point % mile west of Coral Gables from March 1941
to June 1948, (See tables 99 and 100.) Analyses of these samples
indicate that the concentration of dissolved solids usually was
somewhat lower at Krome Road than at Coral Gables. At Krome

Table 99.— Analyses, in parts per million, of water from Tamiami Canal at Krome Road,

near Miami
Specific ' | Total
Date conduct-{ Cal- | Magne-| Sodium | Bicar- |Sul- |Chlo-! Ni- | Dis- |hard-
of Color |- ance |cium| siwm |and po-|bonateffate | ride |trate }solved | ness
collection (K x 105] (Ca) | (Mg) |tassium L(HCOY (SO)| (C) |(NOy| solids as
at 25 C) Ma+KH . : CaCo,
1941
Mar, 25 90| 27.8 48 5,0 6,01 149 | 4.9 181 1.0 156 140
Apr, 29 80| 28.2 48 4.8] 15 150 |28 18| .5 183 140
May 27 70| 34.0 517 7.2 8.6| 181 | 9.1 23] .5 195 172
July 15 70| " 24.4 38 3.1 11 126 | 4,7 14} 8,1 136 108
Aug. 25 160 30.0 48 4,8 7.71 166 | 1 19§ .8 158 140
Sept, 24 701 26,2 42 3,5 7.8] 134 133 16| .4 169 119
Oct, 23 60 24.6 40 3,7 9.3 132 | 4.1 6] .2 138 115
Nov, 18 60} 21.8 44 4.1 9.3| 139 | 5,8 18] 2.0 152 127
Dec. 27 60l 815 52 5.6 6.5] 162 | 8.7 21| .3 169 152
1942
Jan, 20 100| 33.5 54 | 4,1 13 177 | 1.9 23 3 184 152
Feb, 1b 70| 42,7 70 5.1 14 233 | 4.9 23 4 233 198
Apr. 9 60 53,5 95 4.8 13 301 | 1.6 20 5 289 256
May 20 40| 5L,0 88 7.0 14 286 | 7.0 26 2 283] 248
June 4 0| 37.4 64 4,8 11 206 | 4.9 204 .2 216 179
July 15 1201 27.0 42 3.8 9.8| 150 { 1 11 1 142§ 118
Avg, & 90§ 28.0 45 4.8 L8] 143 | 1 .1 i34| 132
Sept, 1 00| 27.5 46 6.6 svenrenene| 134 | 2,5 151 .1 |aeeeees . 142
Oct. 16 40) 28,4 48 3.1 5,1} 150 | 2,7 14 .4 148 135
Nov, 38 501 13,3 57 4.4 53} 175 | 2.7 17§ 1,1 1741 160
Dec. 9 50| 53,7 91 7.0 11 312 | 4.9 231 2.8 299 271
1943
Jan, 5 501 56,0 | 101 7.4] 12 327 | 4.1 231 4.2 313} 282
Feb. 5 45| 57.8 ] 104 8.3 6.91 332 | 5.8 20] 2.9 294
Mar, ' 8 35 58.5 | 108 7.4 6.2| 340 | 4.3 201 3.2 300
Apr, 2 ] 58.5 | 110 8.3 4.1 342 | 3,9 21 4.6 308
May 1 38| 55.7 | 103 8.3 3.91 324 | 8,56 20| 2.9 291
June 5 401 61,6 {107 9.2 12 338 | 7.2 32t 2.2 305
July € a7| 52,0 90 1.6 9,41 2u4 |14 31y 2.1 256
Oct, 11 35] 44,6 86 6.8 1.2] 256 (13 151 .6 242
Nov, 17 45| 44.5 84 7.2 ieeenenss | 254 | 8.0 151 .5 239
Dec, 8 60| 44.7 83 8.3 irmnans | 202 | 8.4 18] .8 241
Dec, 30 58] 44.0 81 8. T anraraneee| 248 | 8.4 18| .6 238
1944
Jan. 27 53] 42.4 79 7.4 2.3 242 | 6.4 190 .6 234| 228
.1 57] 46.7 a8 7.4 2.3] 272 | 6,0 18] .8 266] 250
Mar. 28 401 44,6 82 6,3 4,6| 252 | 6.4 19| .8 2431 - 230
May 3 34 41.4 78 5.9 6.0| 238 | 8.8 191 1.3 236 219
May 30 30] 48.0 88 5.9 5.5{ 268 |10 18 .4 260 244
July 3 35] 44.4 79 5.8 6,9] 246 | 9.3 171 .3 238) 220
Aug, 10 651 49.2 86 6.3 13 274 | 9.8 24| .5 2741 240
Sept, 6 60| 48,0 38 8.5 1,2] 274 | 5.6 18] 1.0 257 254
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n, of water from Tamiami Canal, near Coral

Gables
Specific ' Total
Date conduct- | Cal- { Magne- | Sodium | Bicar-{ Sul- |Chlo- | Ni- | Dis- | hard-
of Color| ance |ciwm{ siwn |and po-[bonate { fate | ride | trate|solved | ness
eollection (K x 105 §(Ca) | (Mg) |tassium | (HCQy)|(SO)| (C) (NO,) | solids as
at 25 C) (Na+K) l.':a(:(::ia
1941
Mar, 25 70 42,5 78 4.6| | 11 2461 9,91 181 1.0 228 214
Apr, 21 60 40,8 77 6.3] 5.8 238¢ 7.0 19| 2.0 234 218
May 26 lieeens O (U PR R 240 fissaaes] 19 |isivere irevnnene] e
July 15 41.4 76 5.1 4,3 2381 1.4 14 .0 225 213
Aug, 25 60 42,3 86 5.0 7.0 2561 18 15 .8 258 235
Sept. 24 90 40,8 13 4,1 8.2 2321 2,91 18| 1.5 220 199
Qct, 23 65 37,8 70 5.0 8.0 223{ 5,1 17 .8 226 195
Nov, 18 70 40.5 73 5,2 11 236| 8.6 17)° 2,0 233 204
Dec. 27 90 42,17 7 5,17 7.3 2451 4.9 18 .3 234 216
1942
Jan, 20 120 43.8 79 5.0 8.0 251| 2.5 19 .1 237 218
Feb, 17 110 45,5 82 5.1 7.8 266| 1.8 18 .1 246 228
Apr. 9 80 47.0 86 5,0 7.4 29| 4,91 18 .3 254 235
May 20 70 45,2 80 5.9 7.3 250|113 15 L2 245 224
June 5 70 46.3 86 5.2 9.1 268 | 16 15 .2 264 236
July 15 120 41,4 74 3.5 10 2321 9,1] 15 .2 226 199
Aug. 5 90 41,5 72 6.1 2.5 226 8.5] 15 .2 211 205
Sept. 1 100 41,5 12 7.4 2.8 2281 2.3|- 18 .1 214 211
Qct, 16 70 41.6 74 4.6 4,8 2321 3,5 14| 1.2 216 204
Nov. 3 65 43,0 79 3.1 7.4 243} 5.6] 14} 1.4 230 210
Dec. 11 70 44,1 g2 5.7 7.1 258| 4,91 18} 3.2 248 229
1943
Jan, 5 80 45,0 84 6.1 6.2 2631 7.6 16 2.1 252 234
Feb, 5 60 46,4 87 8.6 1,2 268 4.5/ 15| 1.8 248 244
Mar, 8 §5 44.9 84 6,6 2,1 258 7.4| 15 1.2 243 236
Apr, 2 60 42,1 80 5.4 1,1 238| 5.3] 16| 1,3 226 222
May 17 70 45.0 84 5,17 3.8 257 7.2f 1o .8 244 233
June 8 38 46, 6 88 7.0 .9 2687| 9.5] 15 .4 252 248
July 6 45 45.8 88y 1.0 1.4 260 | 12 18 W7 255 248
Aug, 2 33 46,17 81 7.0 3.2 264 | 13 16 .6 257 246
Sept, 4 32 46,5 90 - - 260116 15 4] rerene| 254
1944
Oct, 4 60 9.8 § cvvirre|errennrred casennnanad] 272 8 7] L0} ... ~] 268
1945
Jan, 11 43 52,0 92 5.2 8.0 2881 9 16 .8 273 251
Feb, 1 40 49,9 91 5.2 5.3 286 2 6 1.0 261 248
Maf, 1 42 50.1 92 5.2 6.4 292 2 161 1,2 267 251
Apr. 5 42 46.1 83 5,2 6.9 264 2 17| 1.5 246 228
May 2 35 39,3 68 5,2 6.2 216} 4 16 1.0 207 191
June 4 32 41,1 70 3.0 12 228) 6 20 .8 226 195
July 3 35 39,2 66 5.5 9.0 212 8 17 .4 210 187
Aug. 1 37 44,2 80 6.0 2,8 228117 17 .7 235 224
Aung, 30 37 48.2 86 6.1 7.4 251 | 24 171 1,0 265 240
Sept. 24 38 55.3 | 118 6.3 1.4 292 1 54 19| 1.6 344 320
1946
Apr, 18 75 50,6 90 5.4 6.0 264 |18 17 .4 268 246
May 23 100 51,9 92 5.4 7.6 202 7 15 .2 273 252
July 16 55 50,7 94 5.5 2.3 272116 16 .21 268 257
Sept, 27 85 46,7 84 5,8 6.1 260§ 12 16 .21 253 234
Qct, 31 80 47,5 84 6,2 4.4 264{ 4 17 .2 246 235
Dec, 20 55 48,2 88 6.7 ] vesrennens] 266] 4 17 8] e 247
Feb. 27 50 49.6 92 6,1 2.3 280 5 19 .8 2517
Mar, 31 50 49,17 90 6.1 9.4 276 | 15 20 .8 277 250
1947
June 5 38 51,11 90 5.6 8.5] 286| 58| 18 .2| 268 | 248
Avg, 17 &4 45.4 80 4,9 7.6 2527 8,2 15 .2 240 220
Nov, 26 40 38,2 68 4,0 4.8 2161 2,61 12 .2 198 186
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Table 100.—Analyses, in parté (?gglmillion, of ,watder-from Tami ani Canal, near Coral
) es—Continue

Specific _ Total
Date conduct- | Cal- | Magne- | Sodium| Bicar- | Sul- |Chlo-[ Ni- | Dis- { hard-
of Color| ance |cinm | sium |and po-|bonate | fate| ride |trate lsolved| ness
collection (K x 108 | (Ca) | (Mg) |tassium|(HCO,) (SO‘) (C1) [(NO,)| solids| as
at 25 C) Na + K) CaCo,,
1948
‘Feb, 5 | 52 43,2 82 5.7 2,9 254 | 8.0 4 3| 236] 2028
May 6 | 132 46,7 91 5.8 .8 214 1 4.9 16 ,5) 264| 251
June 24 42 47,6 n 5.9 5.5 280 12 150 .3] 268| 251

Road, dissolved solids ranged from 134 to 336 ppm and total hard-
ness ranged from 108 to 308 ppm. At Coral Gables dissolved
solids ranged from 198 to 344 ppm, and total hardness ranged
from 186 to 320 ppm. Presumably, the slightly greater concen-
tration at Coral Gables during most of the period of record was
caused by the higher mineral content of ground water that seeped
into the canal between these two collection points.

MISCELLANEQUS SAMPLING

The results of analyses of miscellaneous samples collected
from the major canals at points other than regular sampling
points and from the smaller streams and-canals are given in
table 101. Additional analyses of samples from the major canals,
made for special studies in regard to effects of drought, are
given in table 102.



Tabie 101,— Analyses, in parts per million, of miscellaneous surface waters in southeastern Florida, 1939-42

Specific Sodium Total
Source Date Color |conductance | Calcium | Magnesium and Bicarbonate { Sulfate | Chloride| Nitrate | Dissolved | hasdness
{K x 105 {Ca) {Mg) potassium | {HCO,) (50) c1y -| Moy solids as
at 25 C) (Na + K} « CaCQ,
Fisheating Creek at Palmdale....} Dec. 20, 18397 ....... 9.1 |arcsaisnsone v 10 1 3 I PUUTRIOR ORI 16
eososssoersessosnsasensre) FED. 32, 19411 180 |iiiucerecssnnres 3.5 L3 1.6 5 1 18 |eeeesseer 14
DiOuvrrernesessessasersesnnsaf OCt. 27, 19411 240 . 2.5 L7 6.3 9 2.3 12 v 30 13
Indian Prairie Canal near
Okeechobee Feb, 12, 1941 | 380 |.ceerncennsares 42 12 |aiescoscnsnes 12 81 21 |icsmsiess fserusnsesnone 154
Taylor Creek near Okeechobee..§ Oct. 27, 1941 | 240¢ 7.2 7.0 1.2 6,0 22 2.9 10 . 38 22
Arbuckle Creek near De Soto
City... Dec. 18, 1939} ..... . 7.8 10 12 B liesrcrsen [rensensecnsas 22
Istokpoga Canal near Cornwell,, | Dec, 19, 1939 ....... 2.1 9 10 1¢ i.... rsrsrnsereses 34
Bolles Canal at Ckeelanta.........| July 28, 1840 § 320 81.4 82 21 5.8 250 42 39 |, 313 291
. 13, 19411 240 Jewsecrercrsonnes 54 15 licceesscsness 122 317 B0 Jeerensces boconsaesrans 196
. 10, 19411 280 79.3 94 30 248 | 115 64 . 358
South New River Canal near )
Davie 8, 1939 |.ienees 51,5 91 8.0 2.0 292 |- 13 19 284 260
DOusussessessermenssansnsnes . 26, 1941 70 50,1 90 8.5 8.3 278 13 24 284 260
22, 1941 70 33,0 44 12 13 i88 8.2 17 189 159
21, 1941 65 47,4 82 "9.2 8.5 262 14 22 266 242
DoOuvcsssuersressasensensenes | July 3, 1941 110 35.3 54 5.7 15 194 12 13 197 158
Miami Canal at Lake Harbor..... . 18, 1939 j.vceraes 42,5 45 13 22 152 az 39 Jiernerse 226 166
. 28, 1940§ 190 66,8 oo 231 | 108 B0 leveesssers {susrsonnances 273
. 10, 1941 | 200 35.1 49 11 8.3 152 23 26 270 168
) D . 26, 1941 | 280 i9.4 28 5.2 2.9 94. 5.8 10 .6 99 91
Deep Lake near Immokalee.,cuu.s . 1o, 1939 | ciaees 41.4 85 5.8 9.2 277 2 12 |aeiaeenas 254 236
Lzke Trafford near Immokalee...| ssesvdCiiciacasacns | cvsraee 11.5 13 1.7 7.0 47 2 10 [eenionces 57 39
Still Lake near Fort Myers.,.......| May 11, 1943 22 52 9.9 31 192 6.3 52 253 170
Twelvemile Creek near Fort
Myers, Dec, 1, 1939 | cveeees 58.4 23 20 27 351 18 AT teereresse 3178 314
Imperial River near Bonita -
Springs 2ess O arree 44,4 i} 4.8- 11 241 1 25 |avsrvsnne 236 209
Shark River Canal at Tamiami
Trail Bridge 16%..ccieiicussesess [Dec, 9, 1939 | ....... 30,0 48 3.7 8.2 153 2 h1: ) 155 135
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Boynton Canal at Boyntol...ess

Drainage ditch 2,4 miles south-
east ot Canal Pointl....coceeemnss

Drainage ditch 5, § miles south-

| May
Mar,

7,

-14,

do,

1942
1941

east of Canal Poin
Drainage ditch 8, T miles south-
east of Canal Point!

do.

Drainage ditch at South Bay?.....

Drainage ditch at Okeelanta’.....

Drainage ditch 18 miles south of

South Bayd...iseeerisnmeensinesarans

Drainage ditch 27 miles south of

South Bayh...ccervarascernsrcensnies
Do

Borrow ditch 41 miles south of
South Bay ..ccvesmesrssresnarnsnsss
Do

Mar,
Mar,
Feb.

July
Feb,

July
Mar,

13,
ic,
13,

28,
13,

28,
g,

1941
1941
1941

1940
1941

1640
1941

130
280

440
280

220
440

160
220

150
120

29.2

92,2

asstsentiosetenn

64.2
29.8

48
147
178

132
200

208
33

110
29

104
44

3.8
84
97

87
T4

68

6,8
238
231

210
57

57

[TTTTT P rey |

56
1.0

18
4,0

132
849
728

632
554

508
76

390
Te

338
156

12
267
308

129
336

340
11
34

9.5

5.3

21
294
303

297
87

109
29

99
28

41
16

sreatesas

esnsrnaea

1.6
1.0

PYTITre T

1517
1,350
1,480

1,146
1,030

1,030

sresseanesner

515
114

349
156

136

843

605
803

799
118

373
109

305
148

! At pumphouse on State Highway 716,

2 At pumphouse 0, 1 mile north of railroad bridge over North New River Canal.

3 West of State Highway 25 and scuth of Bolles Canal.
4 Along SCS dike west of State Highway 25,

SAlong west side of State Highway 25 at 20-Mite Bend.
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Table 102,— Analyses, in parts per million, of miscellaneous surface waters in southeastern Florida, May and September 1945

Specific Sodium Total
Source Date [Color |conductance | Calcium | Magnesium and Bicarbonate | Sulfate | Chloride | Nitrate | Dissolved | hardness
Hxl {Ca}) (Mg) potassium | (HCO,} (504) <y (NCy) | solids as
at25 Q) Nz + K) CaCo,
Miami Canal at Lake Harbor,....... ceeeneans [Miay 283 180 147 168 39 99 568 69 178 8.3 841 580
Do, |Sept. 23} 190 41.8 65 11 12 186 57 14 .4 251 207
NorthNew River Canalat South Bay.......[May 25 50 52.8 52 15 32 160 48 53 7.0 286 152
Do, Sept, 21| 300 111 147 48 6.7 380 2132 22 20 643 564
North New River Canalat Okeelanta......[May 25 [.icecu 60,7 |. " 204 55 58 [ cersercas prossrenennns] 210
Do, Sept, 21 134 |, .- Y BO | vensenase prosrecsoerces) asvasasnns
North New River Canal 16 miles south of] -
South Bay... May 25 50 52,1 49 15 31 180 36 56 .2 282 184
Do, Sept, 211 340 93.8 125 36 28 308 173 52 18 584 460
MNerth New River Canal at Palm Beach-
Broward County line IMay 25 55,6 [eereernsnned] 204 50 56 fesresnonns |socnsannersss 180
DOurreersrnsessrssnasassrnsserasnenaes [SEPL 22 [Lrinians 111 verned « - 119 s .-
North New River Canal at 26-Mile Bend..|May 25 50 54,1 54 15 35 202 26 57 .0 ‘286 186
Do... reenfSept, 21| 320 82.7 109 31 22 280 133 417 16 496 400
North New River Canalat 20-Mile Bend..|May 25|..cccene 61,11, . 240 50 57
Douaseansanns Sept, 21 82.2 s 52 livsrsnncrs fenssesussannsd msoncssnsn
North New River Canal 8 miles west of
State Highway Teeverversersssssconsrnrsnness [M2Y 25 0iinaans 62.7 L. . 282 34 131 I T 216
. DCueren Sept. 21 2.3 eavae . 38
North New River Canal near Fort :
Lauderdale May 25 45 58,8 60 16 42 222 40 58 .8 326 216
Do, Sept. 21 280 4.6 100 28 14 2562 107 43 .4 420 356
South New River Canal at State Highway
25.... May 28 60 34,5 51 1.6 6.4 172 5 18 .7 173 158
Do, vessss |SePL. 27 110 52,9 90 7.9 12 224 63 22 2.8 308 257
South New River Canal above lock and
dam, near Davie May 25| 140 55.2 84 10 19 288 10 32 .0 297 250
Do. Sept, 21 82 60,2 102 8.8 20 310 32 29 5.6 350 250
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South New River Canal above Snake

Creek Canal, near Davie.cvicisiecssanses May 25 55
Dorasnnns cererse sreenesnnrasareenses |SepL, 25 55
L

Hillsboro Canal at Belle Glade.vessranen. [May 25 B0
Ouacnerresnanrarrasnersosasrasnensenns |S€pt, 23| - 400

Hillsboro Canal at ]u.nctwn with Cross
Canaliiviisssrvesnnssesnesnsrsusunsnssesnesss [MAY 25 |isiennae
Do Saressetnns Sept, 23 |isviiens
Hillsboro Canal at Shawano..issesnsseess |May 25 560
Do... v |Sept, 23| 360
Hillsboro Canal at Indian Rullaieeiessnaa{May 28 80
© Doieiisnrsaerarsesscinesnenasaesnannd Sept. 23] 400
Hillsbore Canal at State Highway T.......dMay 26 ]...0.ee

_Do.. Sept, 23

Hillsboro Canal near Deerfield Beach....|May 26 160
Do... .45ept. 23 320
West Palm Beach Canal at Canal Point.,.|May 26 30
Do.... Sept, 22 B40

West Palm Beach Canal at Big Mound
Canal....viraivirrersnesasinmsssansssasesancd May 261 ...,

Doaeisas Sept, 22

West Palm Beach Canal at Range Line,., |May sensnsss
Darnsrnivennssereriassns seasmeranrnas [3€PE 22 1unines)

West Palm Beach Canal at West Palm
Beach..... »ee May 26 40
De. veenee |Sept, 22| 200
Cypress Creek Canal at Pompano. . [May 26 40
DOuvecernenenrruarnssisnenne Sept. 21 8¢

44,
5.

52,

148

52,

119

122
119

216

50.

227

49,

156

47,
46,
78,
64,
38,
75,
22,
67.
21,

46,
66,

7
8

1

8

0

[ =]

(=3

RS Mo

65 2.0 16 224 10
102 7.6 ] 11 311 18
54 17 28 168 4
154 61 95 504 238
[N . 188 30

101 38 110 520 10
108 43 99 520 44
160 39 244 488 72
47 15 36 198 20
450 110

121 21 186 412 57
52 11 27 i78 20
43 12 38 164 32
33 29 40 286 6
eresecnsess [arsesasunsnsanaf arsasnaresneed 256 24
224 52

56 14 64 200 44
28 4,0 7.1 84 10
89 2.8 6.4 264 7
93 5.5 35 258 59

28
22

54
122
52
115

150
129

435
52

490
62

280
48

50
71
68
32
106
13
92
16

18
53

wr eh

Lol
L
o

239
318

289
930

EYTTYTT TR PP

EYTPTTTTIT

[l =]

e snansrarnaane

665
688

1,190
269

esetarnurnnar

seerearuannan

carrese

{rssessnranines

365
107

251
378

186

192

earasinera

197
86

232
270
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784 WATER RESOURCES IN SOUTHEASTERN FLORIDA

EFFECT OF DROUGHT CONDITIONS ON CHEMICAL QUALITY OF EVERGLADES
CANALS

Drought conditions in southeastern Floridaduring 1945 resulted
notonly in unusual inland penetration of salt water from the ocean,
but also in increased concentration of dissolved salts in the
Everglades canals. Owing to greatly deficient rainfall during this
period the runoff in the major drainage canals was derived largely
from ground-water storage, which generally contains higher con-
centrations of dissolved salts than does direct surface inflow.

By May 1945, the accumulated deficiencies in precipitation for
the year amounted to more than 11 inches in the Miami area. Be-
cause the summer rain ordinarily begins in late May or early
June, it was decided to collect a series of samples of surface
waters in the major Everglades canals prior to the rainy season,
Another series was scheduled for collection in the early fall,
which normally coincides with the end of the rainy season, It was
anticipated that the samples collected in May would contain much
larger amounts of dissolved salts then would the samples collected
in September.

The results of the analyses of the two series of samples are
shown in table 102. Contrary to expectation, the .concentrations
found in the September samples, for a majority of the sampling
locations, were considerably higher than the concentrations found
in the May samples. Because the two series of single samples
could not possibly reflect all the changes that took place in the
Everglades canals during the period, it is impossible to explain
satisfactorily why mostof the September samples were more con-
centrated than the May samples and, at the same time, to explain
why the reverse was true for other sampling locations.

During the extremely dry months it is possible that the heavy
draft on the water table by vegetation resulted in an accumulation
of salts at, or near, the surface of the ground as a result of
transpiration. With the coming of the rains and the rising of the
water table to the surface of the ground, the accumulated salts
would have been dissolved and gradually discharged into the
canals. It is probable that many other factors were to some de-
gree responsible for the increase in concentration in the canal
samples in September over that in May, but the above explanation
may account for a part of the increase,

L4

CHEMICAL CHARACTER OF NONARTESIAN GROUND WATERS

Nonartesian ground waters along the low coastal ridge in Dade
and Broward Counties are, in general, moderately hard waters in
which the dissolved mineral matter consists largely of calcium
and bicarbonate. Hardness ranges from about 150 to 300 ppm.
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Shallow ground waters inthe Everglades are generally harder and
more concentrated than the shallow coastal ground waters because
of remnants of saline residues resulting from former invasions
of the area by the sea, Maps showing. the locations of the wells
that were sampled are in the Appendix,

METROPOLITAN AREA OF MIAMI

Most of the public and private supply wells in the Miami area
are less than 100 ft deep and, of those over 100 ft deep, not many
exceed 120 ft, The dissolved mineral matter in the water, unless
contaminated with salt water, consists essentially of calcium and
bicarbonate with smaller amounts of magnesium, sodium, sulfate,
chloride and other constituents. From 70 to 80 percent of thedry
residue remaining after evaporation of the water consists of cal-
cium carbonate, (See table 103.)

The calcium ordinarily ranges from about 90 to 110 ppm and
the magnesium ranged from about 4 to 8 ppm. Hardness ranges
from about 200 to 300 ppm (expressed as calcium carbonate),
Sulfate in the uncontaminated groundwater ranges from about 30
to 50 ppm, and the chloride ranged from about 15 to 25 ppm.
Sodium and potassium are usually present in concentrations that
are nearly equivalent to the chloride. Iron is present in amounts
that range from 0.1 ppm (or less) to about 3 ppm.



Table 103.-— Analyses, in parts per million, of nonartesian waters in the Miami metropolitan area

[See plates 21 and 22] .

SpecHic Total
Well Date Depth | Tem-| conduct-{Iron |Cal-| Magne-| Sedium |Bicar- § Sul- | Chlo- |Ni- | Dis- hard~
no. Location of (feet) |pera-|Color| ance [(Fe) |cium| sium |and po- - |benate { fate ride rate | solved | ness
collection ture (K x 105} - |[{Ca}| (Mg) |[tassium (HCO,) ({SC 4) {Ccn) (INO,)| solids as
{°F} at 25C) CaCOs
5- 1} MiamiSprings, Hialeah wellfield.. [Sept, 25, 1940| 67 77 80 64, 2 LT I cesennss fraraanaes
S5- 2& e Do, reesed 96 78| 65 54,7 266|eneanisa| 20 lecssii]eesernese fanens
5- 3] ... do cornalOuiiriiniea. | B2 771 80 74,5 258] 81 ‘417 325
S~ 4 dOuucrresesansssnerssassnrane |eraen do. 94 78} 85 138 2641 67 748 400
5= 5| weresnaneene do essendo, 160 71 65 59, 81.. 2741 47 341 288
S- 8 do, [T do, 62 TT{ 65 53,0 DAL R sarress fosarnaren
s- 1 do, 82 781 60 53.3 276]creanias sesseons Fannonsnan
5- 8 June 30, 1941} 64 |....... 45 51.¢ 266| 31 88 263
s~ 11 Sept, 26, 1940} 91 78] 65 5.1 276 38 307 268
s- 12 v dOuerieresaes | 90 1| 80 56,1 274| 41 317 279
5~ 13 senesdOn. N Y 6] 65 7.3 278 44 424 291
5- 14 do. seenes do. 73 961 75 76.1 282] 47 418 291
5- 15 do. O ) 85 6] 65 85.9 281| 47 463 336
S- 16 do, vessedo we | 90.5 767 €5 56.2 | [T . .
§- 17 [ weve fonane [N I 774 90 59.0 281] 43 326 288
S- 23| NW, 32d Ave. and T9th St, Sept. 28, 1940| 64 791 50 47.3 238| 42 268 246
S- 35| 2741 NW. 2Tth Ave o |Judy 17, 1840] 51 77 3 70.0 291 52 400 308
S~ 52} 7580 NE. 4th Clisucimccsnnassnnseenss [Sept. 26, 1240 60 80 5 69.4 287 31 381 280
S- 53§ U. 8, Hwy. 1 and SunnyIsles Road..JNov. 15, 1940| 36 771 30 151 318 reersass cravars farenaeras
S- 707 47 NW. 6th St...crvevveeivennerennnnddJan, 23, 19471 100, 5....... 5 53.0 66].uernass sacsncnse|erarnencas
S- 72| 70 NW, 11th Sticcveecuiennas JCet, 4, 1940 32 a2 5 |1,050 2061655 6,070 1,360
S~ 73{ N. Miami Ave. and 16th St, . [Cet. 19, 1940 | 37 BO | 25 818 29013438 4,620 1,080
S- 89| 92-99 NW, Tth Ave,........ JJuly 25, 1940] 50 80 5 48,3 235§ 37 272 244
§-112| NW, 11th Ave, and 22nd St 2, 19401 90 80 5 104 248] 40 563 302
§-145| veeserrsernaldOuarnaras ssrrsesusnasren . 2,19481 63 73 5 202 264] 70 1,060 398
5-150| Dixie Hwy. and Douglass Road...... . 3, 1240 86 79 5 i3z 252| 21 895 344
5-153 | SW. 6th Ave, and Bth St...cceue. wees|Jan, 18, 1941 45- fi.ceeen 5 63.7 251|- 22 344 242
50
$-278 | Cjus, Greynolds Parkeu.ciseseseesennn [Oct, 11, 1940 80 77| 15 94,4 |uueaef 135 5.4 50 284| 25 148 [...... 4 503 359
$-301| North Miami, U, S, Hwy. 1, 6,2 R
mile North of NE. 111th St....... [Oct. 15, 1940 100 veesa | 28 83.2|......[ 116 10 58 269| 83 106 |ieensns 506 331
5-304 | North Miami Beach, publicsupply..|fan. 31, 1944| 60 |[..... | 38 167 |aeeess| 150 14 167 296( 44’ 358 | 1.8 881 432
§-376 | NW. 10th Ave. and 76th St..........JNov, 4, 1940| 75 |......| 25 51,5 fewsae | 101 3.5 5, 274| 29 18 290 266
5-384{ Biscayne Gardens, NE. 2d Ave.
and 143rd Stiveeecsncsncnnes werenenneOct, 24, 18401 63,51 76 | 75 57.8 |aeseasl 101 6.8 19 324| 5.3 35 |urenn 327 280
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F- 1| Miami Springs, Canal 5t. and
The ParkwaY..crsesesseenesrerssness |[Ja. 25, 19411 52, 7| cevess| 50 53,5 [rensse [oarsne [resereanes|erereanion 2583 ciaerae 33| vrecnns|sereonnes
F- 2] Miami Springs, Riverside and De
Leon Drives.ucccessssersisssscssrears[senns@Ouuirsncsnnes| T3 dferanns| 10 51, 2 |euerne |eurans [renconeonss ]| cnemnennas 254| crennes 21| cevenrs faviennans
3 | Miami Springs, De Leon and
Morningside Drives, esesdo, 48.2|veeuens| 70 90,0 loesres [arnens [senearasane crernsunen 256 ] eennns 132
F- 4| Miami Springs, South and Pine~
5
6

ennsranne

asnranes

crest Drives...... weanndon 68.2..... .| 120 110 Jevssns [eeneve |osensrasene| suenanaene 262]0ennes 191
Miami Springs, LaVilla and Pine~
crest Drives..... . do, 53 [veuenes| 120 92,6 lecunss [eonsnn | asonsnanan [sescncnnans 254 carenes 144
Miami Springs, La Baron and De '
Leon Drives.... veesedo, AT, Tfevarsea| 60 54,4 {ususes |esnern |orornrnanas| vereninee 272] veraase 11
F- 17| Miami Springs, Minola and La
Baron Drives... M weerado, veos| 54,8 vanine | 120 58,4 Jevausa |oauran |oeseescnseforerarnnnes 267! veeenne 33|
F- 8] Miami Springs, Mokena an
Oakwood Drives dCuerireeseoss| 94, Bluvessa | TO 54,2 [seuses |oeorne|rernureense csnresnens 263] vvannne 17
F- 9| Miami Springs, De Soto and
Oakwood Drives . P . 48,8l...... | 60 49, T heverae [ susnns
F- 10| Miami Springs, Cakwood and
Palmetto DrivesS.cvicessssarernane e do BO, Tlasreen | TO 50,4 |oesee|euneen]anes
F- 11| Miami Springs, Eastward Drivebe-
' tween Dre Leon and De Soto
Drives Aug. 31, 1940 59.3t 771 105 55,2 |eerees | 100 6.9 9.9 263 49 23 0 318 278
F- 12| Miami Springs, Himting Lodge
Drive and The Esplanade,...... e [ereseOuirransaane | 56,9} 76 | 160 135 || 156 9.1 106 255 71 2651 O 133 477
F- 13} Miami Springs, Humting Drive Lodgd - :
and Sunset WaY.eeeesssrsessrannasned] Jan. 25, 1841] 73.3|.ceeen 90 54, 8 |evuan | ennces | snsansnaras vesrressen 272] vurnsen 1T} vesnees] senosmsen] connennns
F- 14| Miami Springs, Hunting Lodge and
Melrose DrivesSiiiesrecsnssnnsseanses|Aug. 31, 1940} 58,7 74 | 115 52, 6 Jeses] 94 6.2 i1 268| 33 21} 0 297 260
F- 15| Miami Springs, Hunting Lodge and
: Glendale Drives..cicses veenernens wee|Jan, 25, 1941} 173,1}......| 110 . - ceerarruses 285] ..
F- 53| NW. 6th Ave, and 79th Ste..couens o |fan., 2, 1941} 110 80| 15 .-
F~ 62| NW, 9th Ave, and 54th St., veussdo, 82,
F- 64| NW. 10th Ave. and 36th St........ |July 20, 1940/ 114 | 10
F- 80| NW, 15th Ave, and 14th Ter........|Jen. 22, 1941| 95.4l.......| 90
F- 85| NW, 15th Ave. and 7Tth 5t..... . . M wers| BB 8 uvensen 5
F-102 | NW. 18th Ave. and 19th St... Jhdy 1T, 1946 118, 6

asusns froessnrne Tennennse

esases [sasnssnae Jnusenans

sasuas [nenasanas [anrasnes

sensse |senasarns [aanesnan

PP - . 236] cveenns J 7 (RO DU PYTTPORN

....... [ 25T] vereres 13

2T venene
v 253 uerens

3.8 2620 13
[PTORAN PO 22T vecrens
ol csasrrerans werseasnaes 254 . iouese
4.0 23 289 1

YT TTYTT T PPTPF PNy

=]
H
H
en

s 12T S0

avaresare fararcanne

o] ssnanras

332 271

W b 00 N
bt
=)

F-109 | NW, 19th Ave, and 79th St..eeuesens|Jan, 9, 1940) 51, 19 feereas seassassarafrrseraesnes 250] 28 16 [erennes fernesraas hesnuseas
F-117| NW, 22d Ct. and 20th St... JfJan. 5, 1941] 55, TT Lesrnns SOTTIN PR 285 iiuuens 372 |eersrsasef arussa vor] cnieenane
F-120| NW. 23rd Ct. and Tth St... July 20, 1940] 120 18 5 3.3 12 250 6 23 .3 250 218
F-131 Mar, 12, 1940 49.7]. 8 lisearee OPPPRTIN T . 254 iiueae 89 [iiuernns [esanrnear posuoraes
F-155 Jan, 9, 1940| 60, 11 N PTTTITTTINN PN 258 279

F-158
F-168
F-172

Oct. 31, 1840| 83,
ofJan, 21, 3941} 107, Llosees fosnees
Oct, 12, 19401 87,51 78 5

18 15 1,070 8,810 230

1 PUSTIUIIN PR 139 ennnnns

3.3 9.5 254 21

5,540

it A |

253
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Table 103.;—An81yses, in parts per ntillion, of nonartesian waters in the Miami metropolitan area—Continued

Specific Total
‘Well Date Depth{ Tem~ conduct-{ Iron§ .Cal- Magne-l Sodium [Bicar- | Sul~ { Chlo- | Ni- | Dis- |hard~
ne, Location of (feet)]| pera-| Color| ance | (Fe){ cium| sium |and pb- |bonate[fate | ride [trate]|solved| ness
collection ture (K x 109 {Ca)| {Mg) |tassium (HCOJ(SOJ (CYy [{NGC,) solids| as
("F) at 25C) Na+K) g CaCQ,
F-173 | SW, 30th Ave, and 27th St...c.ueveee... | Oct, 12, 1940 60,2] 18 5{ 180 157 9.4 | 204 258 | 29 974 430
F-174 [ SW, 31st Ave. and 12th St..civeeseenee | Jan, 9, 1940 B7.08 80 | ieruuuen 49,1 |iisuisd sevraen [onarnarans fererenannad| 252 28 resnesed 240
F-186 | SW, 58th Ave, and 4th St... do, B3I T8 | severnes 49,9 |rersiad cneen o 268 | 30 249
F-188 | Bird Road and Mary St..eccessssscnannes | Jan. 21, 1841 | 115,83 14014, 880 veee T9 [ereena] 18,000f euns]vvcnaaafasnnens
F~202 | Shipping Ave, and Mary St.. Jan, 138, 1941 62 fianad 58 204 ceveed veavees [sncissanon forsararens| 264 |orneene 502
F~205 | N. Miami Ave, and 59th St...ceiensse. | July 17, 1940 50 80 5 50.6 | .5 94 .9 254 | 37 21 .0 295 247
F-212 | Le Jeune Road atMunicipal Airport.... ] Aug. 24, 1940 53 78 95 48,4 | B9 3,3 3.4 254 | 25 14 0] 265 236
F-219 | NE. 2d Ave. and 61st St,,. July 19, 1940 90 79 5 56.8| .97 91 2.9 21 262 | 42 29| .1] 322 254
F-223 | NE. 2d Awve, and 82d St, « ] July 25, 31940 48.9] 78 5 52 3| .58] 96 3.3 13 261 | 37 20| L4 299 253
F-225 | NE. 3rd Ct. and T6th St.... July 18, 1940 70 18 15 59.6 | .76 102 2.8 23 260 | 45 40| .3| 842 266
F-226 |NE, 4th Ave. and 59th St................ Aug. 24, 1940 85.8] 79 5 67.6 1.7 127 3.8 18 391| 1 31 .0 a8l 332
F-228 |NE. 4th Ave, and 108th St do 114,1] 78 65 56.0 | .70 101 3.5 16 2711 53 17 .0l 325 266
F-233 | NW, 31st Ave, and Bth St....cesveeeenes | July 5, 1940 48,91 T8 |.ieanene 44,9 | .12 84 2.8 11 248 18 1 .1] 255 221
F-245 |Hialeah, E. 5th Ave. and 54th St...... | Aug. 24, 1940 93,11 176 55.3 1.0 a5 8.0 10 304 { 13 21 298 270
F-248 |Hialeah, Palm Ave. and 51st St. July 5, 1940 56.2) 17 50 53.0 1.1 94 11 6.8 287 | 27 20¢ 305 280
F-263 |Hialeah, E. 2d Ave. and 4th St.., Aug, 24, 1940 | 101,71 177 100 52,4 ] .60 94 6.7 1%} 2721 37 117 300 262
F-266 |Hialeah, E. 2d Ave, and 17th St, .| Nowv, 22, 1940 45 7 53.3 versuns 269 16 sessssse]snennens
F-268 |Hialeah, E, 1st Ave. and 5th St........ | Dec, 27 1940 54,6F 77 80 50.8 vernsas 257 Leeseas 15 creresne | ensanas
F-275 |North Miami, NE, 10th Ave, and
128th St, Aug. 24, 1940 51, 8 45 54,21 .43 104 3.5 8.3 231 | 77 163 .0| 323 274
F-284 |North Miami, NW, 11th Ave, and
128th St, Julty 5, 1940 59.2) 178 40 44,0 {eereas 84 4,4 5.8 255 | 8 163 5 244 228
F-296 {NorthMiami, U, S, Hwy, 1 and NE,
138th St, do. 46,71 19 20 66.4 (3.0 108 4.4 25 284 | 2 75§ 1.0f 358 288
F-297 | North Miami, NE. 10th Ave. and132d
. 1324 st do. 85.5] 78 120 57.2 (8.8 115 4,0 11 301152 19 L8] as3 303
F-299 [Biscayne Park, NE. 8th Ave and
119th St. Aug, 24, 1940 | 204,5] 76 30| 106 1.2 108 111 95 320 § 10 177 .0} 560 315
F-300 |North Miami Reach, Flagler Blvd.
and Arriola WaY.eeioinerioracnnnse |July 5, 1940 91.1f 77 20 49,2 2.3 85 2.9 16 279 § 21 21] 5.6 301 249
F-301 [ Coral Gables, Menores Ave, between ) ’
Galiano St, and Douglass Road......{ Oct. 4, 1940 57.5{ 80 3 49.8 56 3.7 7.4 267 | 27 17feeeress| 283 258
F-304 §Coral Gables, Le Jeune Rosd and :
Gordl WaY..eivisinennns ver]rasesto is,o| 82 3 48,9 fueees] 94 3.7 5.6 263 { 23 6. f 272 250
F-307 [Coral Gables, San Antonic Ave, and
Segovia St do, i8,3| 8o 3 48,3 94 3.3 6.8 267 118 18 I....... 272 17 248
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F-309 |Coral Gables, Riviera Drive and .
Toledo St do. 13.9] 82 3 53.0 98 4.3 9.3 278
G- 42 |North MiamiBeach, at gas plant.......|Oct. 31, 1940 14,31 100 5601 184 34 3.1] 357 464
G- 48 ‘| Abaco Ave, and Lucaya St, do, 13,11 79 5 54,1 94 3.6 14 260
G58A{SW. 27th and Andros A .edo, 16.7] 82 3 61.3 105 3.8 24 302

G-182 |Miami Springs, Morningside Prive -
and The ParkwaY...ccsiicsesraaseereesos| Aug. 27, 1840 | 19.0| 82 78.2 108 4.3 279
do,.. do. 24,41 78 132 152 6.4 120 286
do, Aug. 28, 1940 50.4] 80 fiweerres 133 130 12 127 236
do. Aug. 23, 1940 88,8 121 123 13 101 229
do, do, 104.1] 78 9i.8 132 17 48 487
do, Aug, 30, 1940 | 162.4| 177 73,1 56 32 55 338
do. Aug.31, 1940 | 218.8| T8 j.veerues 81,8 81 31 53 409
do, Sept, 4, 1940 | 291.6] T8 |.eessres 78.8 | 30 25 108 340
NE. 2d Ave, and 65th Stuc.cercssrcssesess| Sept, 10, 1940 5.9] 80 {.iveerens 46,4 18 3.3 i8 256
do. ssessdO 28.6f 80 84 3.1 23 278
do. do, 45,4 81 817 3.9 24 220
do, Sept, 11,1940 50.6} 81 85 3.5 27 253
do, do, 90.7f 80 ceenes] 82 4,4 14 234
do, do, 98.8] 8¢ 88 3.7 16 242
do Sept, 12, 1940 §101.2] 81 78 5,2 14 - 226
do, do, ieo{ 105,0| 82 100 7.1 57 - 241
do, do, 108.3| 8¢ 124 6.1} 105 253
do, do, 111,9| 81 107 6.0 84 230
do, Sept, 14,1940 | 128,8| 8¢ 351 {113 41,380 269
do, Sept. 17,1940 | 174.6] 80 y 342 | 43 3,950 274
do. do, 178,4f 80 weenes] 352 | 463 [4,170 289
do, do, 182.5]| 80 boesees] 354 | 479 4,480 301
do, i g «do, 186.4]1 80 341 | 433 |3,920 276
do, Sept. 18, 1940 {275.4] 78 foeenss| 46 3 224 359
do, Sept, 20, 1940 ] 306.9| 79 bocoens| 94 | 114 965 270
y do, do, 331.21 79 vesnes| 38 44 578 318
Miami Gardens Drive and Douglass :

Rodd....... Oct. 22, 1940 52.86] T6 veeesf T4 5,2 3.6 225
do, do, 5T} 7T vesenn] T4 5.2 1.4 221
do, Oct, 23, 1940 68.3] T 6.1 7.0 236
do, y do, 86,4 78 7.3 9.2 256
do do, 99,01 T 8.8 12 322
do, Oct, 25, 1940 [113,0] 77 85 9.0 11 327
do, do, 120.7] 78 30 14 55 394
do .|Oct, 26,1940 |198.41 78 20 3% 303 416
G188 [NW. 1Tth Ave, and 55th Ter.cucnnddNov., 1,184¢ | 41.6] 178 3 2.8 8.8 256
do, ov, 2, 1940 68.2] 77 15 47.2 Lieweus] 87 4,3 8.0 257
do, do, 88.9§ 17 io 48,5 |la....] 90 4,3 9.0 267
do. INov. 4,1%40 (109,21 77 15 51.6 95 5,1 11 298
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‘Table 103.~—Analyses, in parts per million, of nonartesian waters in the Miami metropolitan area—Continued

Specific Total
Well Date Depth | Tem- conduct~ Cal- | Magne- [Sodium |Bicar- Sul- Chlo- | Ni- | Dis~ |hard-
no, Location of (feet) |pera-|Color| ance |Iron|cium | sium |and po- |bonate | fate ride {trate |solved | ness
collection ture (K x 105 [(Fe) [(Ca) | (Mg) - [tassium (HCG,) | (SO {Cl} HNO,)} solids as
{°F) at 25C) Na+K) CaCC,
G-188 |Nw. 1']'th Ave, and 55th Ter... [Nov. 4, 1940 130.2 771 10 53.0 [ieeeea| 97 5.5 11 305 4.9 24| 293| 2865
......... . wenssn 3 71 5 54,1 leweena| 96 6.2 16 T 318 3.3 303| 285
SW. 2'?thAve and Dixie Hwy.. ! 79 5 66,4 tvaues 104 3,8 45 318 52 404| 276
.......... [« < TP 0 13 5 64,6 (.eeea| 95 3.4 48 279 43 388| 251
...do...........‘............... [ 79 5 208 |iieeen| 146 20 260 272 85 1,140| 447
+do. .6 781 10 13,140 {.....| 428 688 | 8,010 259] 1,380 19,500(3, 900
. do .0 79 55,060 |......|444 |1,230 [10,400 148} 2,500 33, 000 6, 150
ves ..do. sesnesarsasssererasusenses 2 79 513,080 439 701 | 5,950 235} 1,590 19,500(3,980
G-193 NW 36th St. and Miami Canal, .1 76 60 73, 94 12 43 271 38 416] 284
do. vesmsnanns 4 8¢ 40 151 103 25 183 263 100 851] 360
.do, .2 6y 30 225 123 35 305 288 128 1,260| 451
..do, .0 7t 30 | 1,260 229 246 |2.220 289 577 7,360(1,580
G-195 INW. South River Drive, 0.8
mile NW, of 36th Ste.cceceuans 4 118 ... | 108 18 i3 256 67 215 |eeanens B46| 338
[YSTOPRRONN. |, NOTRRoTrresen 1 118 veeu | 112 16 110 268 84 648| 345
......... «do .9 106 |..... | 107 4 iveevens 257 [seanerasnas 1Bl ccciefencersense | 325
do. 1 . 14 66 264 47 133 |eersne 491] . 306
O |- T . L 264 |.. 121 298
do, 18 268 45 211 |oeeeane 817} 343
G-196 |Le Jeune Road, 0. 2 mile §, of
NW. 36th St.ceceecrrrinaeeeenes. [Feb, - 28, 1941 | 11.8 71| 85 51.9|.43| 92 5.5 11 232 48 297 282
do. verne@Cirnsnienenns | 42,0 18| 95 54.2| .30 90 1.4 16 238 44 310
[T | R eesasas |[Mar, 1, 1941 | 65 77| 55 130 .80 122 14 122 249 62 698
o ‘*ﬁ seensens Mar, 3, 1941] 75.6 7] 70| 280 .31 162 31 384 259 116 1,580{ 556
Mar, 5, 19411 952 TT levaarnes 810 .35] 219 141 1, 300 276 317 4,52031,130
G-197 Hlaieah SE 10th St, and Tath
Shusessssssasensonsasnnsansnsonsnanes |[Mar, 11, 19417 52 TT | eaenane 50.7).25| 92 .2 20 250 35 ] - 294 230
do. Mar, 15, 1941] 67.2 7| 50 85, 01,20 84 13 3 254 41 472| 263
G0urrerarsannsoncnnreenenes . |[Mar, 18, 1941 90.5 77| 50 840 .20 200 156 11,380 294 342 2,520 |vseaes | 4,740 1,340
G~198 |Ceral Gables, 0.2 mile S of
Coral Way and 0, 7T mile W,
of Ludlum Road...eecesseneeens |[Apr, 15, 19411 43,7 T6 [ venssen 52,7| .20|100 6.3 3.6] 278 33 5] .0 295 275
vesen[Apr. 16, 1941 58,1 T5 | aeevens 38.9(.20] .76 4.8 1.31 208 22 14| .0 2201 209
veeso[Apr. 17, 18411 73,2 T5 [ vesusns 50,2 .30 | 102 1.0 .90 293 23 15| .0 292| 283
Apr, 18, 1941| 84.9 52,8] .20 102 6.3 4,1 308 14 17| .0 294] 280
Apr. 21, 1941 | 101.7 57,3] .201101 15 5.8 345 5, 3] 27| .0 3241 314
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G-193 [0, 2 mile W. of Le Jeune Road
and 0.1 mile N. of NW,
36th St eesae June 6, 1941 56.3 L P 60, 6.....a[ 109 9.8 6. 244 83 27| .0 355[ 312
do. June 7, 1941 71,2 TT fevarane 99,4 1......] 125 10 67 280 59 148|.. 547 353
aserassnentOuneinionierirncraanessanens |June 9, 1941 85,8 TT {eensase 364 |......| 178 46 503 274 136 965 huieea| 1,960 633
cresrereeelOuerinrarsseresrcansesananaes June 13, 1941 888.5 T |aenaas 406 L1501 191 56 576 305 165 1,090 ..t 2,230 707
. do, June 14, 1941| 92 78| 40 486 .15 189 75 728 287 189 1,370 e | 2,890 780
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792 WATER RESOURCES IN SOUTHEASTERN FLORIDA

COASTAL AREAS SOUTH OF MIAMI

All of the coastal area south of Miami is within Dade County,
reaching from the southern edge of the area of Miami near South
Miami to Florida Bay south of Homestead and Florida City. The
samples from this area were collected from 4 supply wells, 2 fire
wells, and 14 test wells in the vicinity of Homestead and Florida
City. Most of the test wells were drilled in connection with the
development of a public supply for Key West.

Analyses of the uncontaminated ground waters south of Miami
show that they contained somewhat less dissolved mineral matter
and less color than ground waters in the Miami area, (See table
104. ) Dissolved solids in the analyzed samples rangedfrom 187 to
252 ppm, and hardness ranged from 134 ppm in well G216 to 208
ppm in wells not contaminated with sea water, The dissolved
matter consisted primarily of calcium and bicarbonate. Sulfate
ranged from 2 to 12 ppm and chloride ranged from 10 to 22 ppm
in uncontaminated water,

Some test wells encountered salty water at depths of only 20 ft
at localities several miles south of Florida City; salty water was
found at somewhat greater depths in the vicinity of Florida City.
Essentially, these test wells were exploratory wells todetermine
the characteristics of the water-bearing formations and tode-
termine the extent to which the Biscayne aquifer had been invaded
by salt water. (See section on Salt-water encroachmént, )



Table 104.—Analyses, in parts per million, of nonartesian waters in Dade County, outside Miami metropoliten area

[See plate 8]
Specific “Total
Well Date Depth | Tem conduct]{bron | Cal-iMagne~] Sodium |Bicar- | Sul- |[Chle~ |Ni- | Dis- § hard-
no, Location of {feet) | pera-jColor| ance |(Fe) lciumj sium |and po~|bonate | fate ride [trate [solved | ness
collection ture (K x 16° (Ca) § (Mg) ]tassium [HCO,) {{SOp {Cl} [{NO,)[solids as
(°F) at 25C) (Na + K} . CaCO,
$-194 | Homestead public supply..csesesesss [Mar, 5, 3941} 62 15 5 37.9{0.02| 63 6.56.8 0.4 218 8.3 10¢ 0.3 206 184
$-381 | Greynolds Park Oct, 11, 1840}.116 |..ea} 35f 52.4)..... | 93 4,7 16 308 1 23 {irernee 2g9| 251
$-480 | South Dade Project, F, 8. A.,
near Homestead. uasessssscennasess {Oct. 17, 19414 48 ... 5 39,9 .04| T4 1.7 8.8 227 9.3 10§ 1.1 217 192
’ 57
5-480 do, Oct. 13, 1941| 46 |....... 5 39.2F .04| T3 B | I § 227 1.4 11} 1.2 217 187
53
F-378 | Florida City, Palm Drive and
Roberts Road Jan, 9, 194%| 24,1 78 5 36. 8f.., 71 2.9 3,8 218 3 11l.....e 139 189
F-379 { U. S. Hwy, 1, E. of Naranja Rd.... [.c.cedOuucrrannean | 20,7 76 5 39.8 71 1. 3.8 226 8 11t ieees 211 199
G- 20 { U. 5. Hwy, 1, 5 miles 8, ofFlorida|.....do... 7.4 176 5 44, 8 76 4,6 14 244 5 244 209
City do, 7.4 176 5 44, 8 16 4, 14 244 5 {asanses 244 208
G- 21 | Tennessee Road, 1 miles S, of
Florida City. do, 9 6 5 40,2 veeen | 75 3. 21 266 8 14]{ieerses 252 201
G~ 22 | Redland Read, 2 miles §, of
1 Florida City. coves 80, 8.8] 16 ‘5 38,5 78 2, 6] 6.1 244 4 12 |ieeness 224 208
G-187 | Pennsuco, near Miami Canal....... |Nov. 13, 1940] 23.3| 175} 140 53.5 96 8.6 6.5 305 6.4 291 215
do, Nov, 14, 1940| 49,0| 75 95 55,0 97 8.8 10 312 11 304 278
do. Nev, 15, 1940] 91,1 74 50 55, 4| 90 9.8 15 310 5.6 300 265
do, Nov, 16, 1940] 105,6] T4 40 69.6 817 13 36 370 6,2 3176 295
do. reensdO 117,2] 74 45 85,4 88 15 58 350 5.8 376 228
do, do, 132.6] 74 30 79.8 85 25 55 4186 4.9 438 315
do. MNov. 18, 19404 171,8] 74 15 70, 44. 48 31 B2 346 12 378 242
do. do, 222.4] 15 20 67.4 24 24 96 363 10 375 159
G~188 { Krome Road and Tamiami Trail...|Nov, 20, 1940| 22.0] 77}- &5 52,17 38 T. 16 305 3.5 288 250
do. do. 44,31 76 80 54.0 90 1. 19 320 1 28 [eareres 258 255
do Nov, 21, 1340| 76.8] 11 15 86.6|.. T4 12 56 327 14 52 feareras 369 234
do Nov, 22, 1940] i24.0] 77 15 T1.2 46 24 12 298 19 T5]caseses 383 213
sone do do, 164,2f 16 15 81.17].. 36 29 99 308 30 445[ 209
de., Nov, 238, 1940} 200 1 15 79.6 26 26 113 358 24 436 172
G-207| Florida City. Jan, 28, 1941 ag.ol 4. 35,9 70 2. 2 5.8 215 2 o feienene 184
G-208| 1 mile SW. of Florida Cit¥...sserees [Feb, 22, 1941 48, 36.5 68 2.86.5 .4 214 3.7 181
G-209| U, S. Hwy, 1, 6,0 miles SE, of
Florida Cit¥uuessessorssrrnsssnnenss IMar. 18, 19411 24,11 754.......1 343 .201110 85 504 252; 129 920 |.eovee. | 1,850 542
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Table 104.— Analyses, in parts per million, of nonartesian waters in Dade County, outside Mizmi netropolitan area—Continued

Specific Total
Well . Date Depth |Tem- conduct Iron | Cal- jMagne~ Sodium |Bicar- | Sul- [Chlo~ |Mi- Dis- |hard-
no. Location ) of (feet) { pera- |Color| ance |[(Fe}|ciumj sium |and po- |bonate | fate ride trate [sclved | ness
coliection ture (K x 108 (Ca) | (Mg} | tassium {HCOS) (sC 4) (C1) (NO,) solids as
' {°F) at 25C) (Na + K) CaCOs
G-209 [U. S. Hwy, 1, 6. 0 miles SE. of ’
Florida CitYueiiresrsssesesnernanaesss |Mar, 18, 1941] 37,1 T8 |reeene |2,370 [0.39] 840|158 14,520 23011, 060 7,990 |....... 1,470(2, 750
. e Mar, 20, 1941 59 T7 [eveene |4,120  [...ana] 410[988 5,310 198|1,990 14,800 |....... | 26, 600(5, 080
G-210 {5 miles S, of Florida City and 1. |
mile W. of U, 8. Hwy. L.......|Mar, 27, 1941} 45,8 T8 | ieenns 41, 8]..... . 67] 6.3 12 216 12 21} 0.1 225| 193
[P 1« TN resnedo 53.38 T6 § vaninn 37T |avasen 60} 5.5 12 209 11 221 .1 2217 172
G-211 |1. 5 miles 8. of Florida City and
0. 05 mile W. of Florida East
Coast Ry. grade...civeesseorensnsad Mar, 29, 1941] 33,9 FL 34, 671 5,0 .2 204 5.3 11 1 183] 188
do Mar, 31, 1941] 45,1 T8 38, 73|l 3.7 .3 218 3.7 11 1 199 197
do Apr., 2, 1941] 53.4 16 |orenes 34, 73| 3.7 2.3 220 6.2 11 1 205 197
erelCuas enessdOn, 72 TT | eesene 35, 731 4.4 .8 220 4,5 12 1 203 200
sonensan venndo, Apr. 3, 1841] 81.9 ki 36, 71 4.8 2.2 218 3.7 3 .3 202| 1986
G-212 |U, S, Hwy, 1, 1.4 miles SE.
Florida Cit¥.iceemcruissearmnenccinns |Apr. 10, 19423 35,0 TT |earnns 31. 72| 4.8 9.6 227 14 4 .0 226| 199
. [ I o |Apr. 11, 1943] 53,3 77 36,1 72| 4.8 2.8 214 9.8 14| .0 209 13%
do, w |Apr, 12, 1943 72,2 77 42,7 67 7.6 18 223 13 281 .0 244| 198
do vesee Apr. 15, 1941} V8.6 76 108 76| 18 116 221 31 215 feasrens 565 264
G-213 |0. 45 mile SE. of Florida City and : .
3 miles E. of U, 8. Hwy, l....... |Apr. 16, 1941 22 L S 56, 6 [sernee 68¢ 4.8 31 212 17 531 .8 281; 198
. [+ 1 TP Apr, 18, 1%41] 55.9 T8 |ovenen 7L 4 Jevinne 67| 7.6 57 186 23 3561 198
TP 0y uisnrsunrassessancaneraasnns [ Apr. 19, 1941| 77,8 76 5| 104 ). 86| 13 109 228 33 554| 268
G-214 |Longview Road, mile N, of
Lucille Drive, SW, of Florida
City... May 14, 194]] 37.2 T8 37.6]resne 70 4.4 .4 202 6.8 15 eienes 196 193
do vesnslOuussersenee | 50,8 76 38.5|.0ne 681 3.1 12 224 5.3 137 .0 212 182
do, May 15, 1943] 61,4 .76 3%.2].... 66| 4.8 6.7 210 8.2 13 .0 202 1is4
G-216 {South Campbell Drive and Talla-
hassee Rozd, 3 miles E, of
Homestead. uvinirerenrasssnnssaannensj Aug, 11, 1941 25,5 76 38.5 lerees 741 3.8 5.5 219 18 11| 1.3 2204 201
wdo.. do 43,5 75 37.2 0] 3.3 4.8 208 11 11| 1.5 204 188
do Aug, 14, 1941| 71,1 76 38.9 0] 3.5 8.6 219 8.6 13| 1.2 213F 189
do do 82.0 76 38.17 80| 4.4 17 205 18 14| .3 . 2131 168
G~-217 1Y, S, Hwy. 1, 1, 6 miles N, of
Campbell Drive. . iesnsssnnencess |Aug, 20, 1941] 45,7 T6 | eness 37.3]ueeren 68| L7 12 214 9.5 11j 1.2 209y 177
do, Aug, 22, 1241] 67.8 6 |sres 36.2]creene 62| 2.6 8.6 193 1.4 2§ 1,5 189| 165
veado, Aug. 26, 1941] 87,8 T6 §uveres 37, 6]isuem 67§ 3.5 7.2 212 8.2 lo| 1.6 201| 182
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G218

G-222

G-2244)

G225

G-210
G-271
G-272
G.—2'T.‘3
G~274
G-275
G-276
G447

G448

G440
G~450

2.8 miles N, of U. S. Hwy, 94and
2 miles E. of Krome Ave_.iciea.
W. of Kendall.........

TTPYTTYPT S

W of Howard
..do..

cenrnnsrearQOmearerncrsrensnunne

Bnrkr'z'lp

U L viensaes Aug, 27, 1841}108,5 6 | ueee
Near Ru551an Colony Canal T
miles W, of Hialeah....veesesusee. | Aug, 28; 1941] 19,6 76 70
. 1941] 64.4 14 70
. 1941] 96.3 1 5
. 19413105, 2 5 5
. 19411141, 4 11 a
J - P [ T 158.8 T 5
U S Hw;.r 94 30 mzles W of
Miami ase Dec, 31, 1941| 41.5 i} 20
1.5 miles W, of Mllam Diary Road
and 1.0 mile N, of Milam
Dam_.r Canal., wevnsvarervensenas [Mar, 9, 1942| 36.6 74 70
veneslOuaes . Mar, 10, 1942 91,3 74 aras
e elOuusnnrreeresnensasersarnenarae Mar. 11, 1942 99 76 .
+d0,uvuarnanes do, . |102 76 .
Dzade-Broward Levee L|Apr., 7, 1942] 23,7 72
v dou. 8, 1942 43.8 72
[P . W 28, 1942|100 75 10
NW. 103rd St , 2.6 miles W, of
Miami Camaluesesereesesens weeeee] Mar, 6, 1941] 4.6 |.... v—es
Mear Snapper Creek Canal, 5,3
miles N, of U, 5. Hwy. 94........ reseado 1.3
1, 0 mile W. of Milam Dairy Road
and 3 milesN, of Flagler St..ucea]vseesOuiinnnnnes | 5.8 [eannnnns becaene
2, 5miles W, of Milam Dairy Road
and 3miles N, of Flagler Stucvies]cenes@0umcrsacraas | 5.5 fossuaene frernenn
1.0 miles W. of Milam Dairy Road
and 2 miles N: of Flagler Stoucie|ivensOuiniionrans | 901 [iesnaane finianns
Near Snapper Creek Canal, 2miles
N. of Flagler St..civeavernsrsnsasnss [iones@Ouueruaanans 3.4 Larnnens os
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Table 104, — Analyses, in parts per million of nonartesian waters in Dade County, outside Miami metropolitan area—~Continued

Specific ~ Total
Well Date Depth | Tem- conduct-|Iron |Cal- [Magne-| Sodium |Bicar- ] Sul- Chlo~ | Ni- | Dis- | hard-
no. Location of (feet) |pera- [Color] ance |[(Fe} |sium} siwm [and po- |bonate | fate ride |trate |solved | ness
collection ture (K x 105 (Ca) | (Mg) [tassium HHCO,) [ {5C) | (CH [(NO,) [solids | as
(83] at 25C) {Na + K} CaCO,
GS-14] 12-14 miles N. of 40 Mile Bend

in U, S, HWY, 9uicircereescanane: |Sept. 24, 1942{ (B 941 - 50 27,0]0,10 411 3.1 8.8 1258 1.4 201 2,2 138 115
do Sept. 25, 1842] 18.5 7] 20 ac.o] L10] 140§ 10 8 523 5.8 51 .2 543 390
do, do, 40, 4 Ty 20 111 J10] 1281 14 39 480 29 120 fievesess 627 377
do. Sept. 26, 1543] 51  jieers..| 10 147 L10] 108} 18 205 508 49 228 . 859 344

GS-30| 13 miles S, of Royal Palm State i
Park on Cape Sable Road........ [Sept. 7, 1843} 16.3 78 10 199 .04y 94f 33 262 2241 B2 1,450 370
do, Sept. 8, 1943} 28 76 ki 951 .05] 254}149 1, 580 234| 364 5,380 1,250
do. do. 34 16 7]1.190 02} 2725218 2,030 2423 475 6,860] 1,580
do, Sept. 10, 1943} 64 weanes 5 256 L1 TO 47 368 128 99 1,230 368

LSurface sample from Everglades near site of Well GS-14,

964
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QUALITY OF GROUND AND SURFACE WATERS 797
COASTAL AREAS NORTH OF MIAMI

BROWARD COUNTY

Most of the wells in the coastal area in Broward County from
which samples were collected are located on the low sandy ridge
that occupies a narrow strip about 10 miles wide between the
Everglades and the ocean. Most of the population and all of the
urban communities, including Deerfield Beach, Pompano Beach,
Fort Lauderdale, Dania, and Hollywood, are in this area. (See
fig. 222.) All of the public supplies for these towns are obtained
from wells,

The composition of ground water in the coastal strip in Broward
County is similar to that in Dade County, except that the total
mineral content is somewhat less. (See table 105.) The dissolved
matter was composed primarily of calcium and bicarbonate.
Concentrations of magnesium were usually less than 5 ppm, and
concentrations of sulfate and chloride were usually less than
25 ppm.,



Table 105.— Analyses, in parts per million, of nonartesian waters in Broward County

[See plates 19 and 20]

Specific Total
Well Date Depth { Tem- conduct-| Iron |Cal- | Magne-|Sodium |Bicar~ | Sul- |Chlo-| Ni~ | Dis- | hard-
no, Location of {feet) ipera-|Color| ance (Fe} |cium | sium {and po-|bonate| fate |ride - |trate |solved| ness
collection ture (X x 108 (Ca) | (Mg) | tassium [(HCOH) (SO (CI) | (NQg)solids | as
(°F) at 25 C) {Na + K} Caco,
5-3321% . 70
5-333 | Hollywood, public supply (raw water).... Dec, 10, 134]] 70 [aeseen 40 53.1 |p. 24 | 103 2,6 11 301 | 19 BN VR 333 268
5-336 § Oakland Park, Old Dixie Hwy. opposite
Florida East Coast Ry. statiof..........| Nov. 19,1940 60,3% 77 | 130| 46.8 |[....... 89 3.1 7.6] 285| 5.8 20}, 258 235
$-337 | Fort Landerdale, Old Bixie Hwy. and
Middle River, .- Oct. 18, 1940 72 |ivecsas 50F 64.3 |.eewe.d 113 3.1 18 2974 1 [ ¥ IR 345 295
5-340 | Pompano Beach, publl:: supply .......... Nowv, 28, 1941} 170 18 201 26.8 16 47 2.3 8.5] 1361 11 5] .1 165 127
190
$-341 | Pompano Beach, NE. Ave, and 4th St... j Oct. 18, 1940| 189 vaeeasr 20 30,7 [veiaeea] 96 2,5 5.8t 173 1 14]ieeeen]| 184 150
$-342 | Deerfield Beach, public supply.c.c.ees.. Nov, 29,1941 72 9 250 2B.0| .65 51 3.1 5.6] 153 | 7.8 13 164 140
o008 | Fort Leuderdale, public supplyerssnn.. [Dec. 4,1041 81 || 110 458 Lo | 88| 33| 12 | 266| 24| 18 21| 204| 233
$-372 | Pompano Beach, old race track.......... | Oct. 18, 18401 120 40 38.9 |eiuae 4 2.7 5.4| 226 1 15] cenenn 209 136
$-333 | Dania, public supply...ceeeeaies Dec, 10, 1943 103 weens| 100 56.6 | .20 ] 107 4.0 14 307 |27 24 .1 255 283
§-427 | Davie Air Field....... Jen. 27,1843 92.2] 17 feeeaned] 3405 [ennin 52 6.6 6.5 177 7.4 13| eeana 173 157
S-427 ¢ . . Jan, 29,1843 103.2]| - 76 | 140 49.5 |.......| 92 7.8 8.9] 292 ] 21 It ... ] 282 262
$-428 Jan. 30, 194} 92 77 vl 43,8 .| 80 6.9 4,0 245 | 17 13 . 242 228
5440 Jan. 31, 1941 53.2%...... . 36.2 .| 8% 5,2 .31 216| 4.4 1 P 194 194
$-441 Feb. 11,1841 53 11 . 319 || 82 2.9 14 212 1 12 8l.....} 203 187
S-452 F‘el‘!‘;-r Alr Fleld cen Feb. 21, 18943} 52,2 7 en 40,0 (1.8 82 2.8 .9 2104 32 1 I 230 216
5-454 { North Perry Air Field Feb, 24, 1941} 100,41 77 ... 52,0 [2.4 98 8.1 3.5] 2957 19 17 . 291 218
5~-455 .do.. Mar, 3, 1941 78.5 17 g0 34.6 | .80 85 5.6 3.0| 210 8 |1 - 193 185
5-483 dc. . | Mar, 12, 1841] &7.0 17 110 42,0 | .90 81 5.5 P 2 Y 11 .0 228 225
F-292 Hollywood 24th Ave and Adams St July 5, 1940 72.4 78 40 58.6 |1.9 110 3.1 14 296 | 42 23 .8 339 290
F-294 { Hollywood, 24th Ave, and Hayes St.., . 3 (OO 30% a0.4 |25 100 5.1 13 294 | 24 23] 3.0 314 273
G~184 | Hollywood Blvd., T miles W, of State
reresiserereneresarerrasens LA 77 451 71.8 11 15 386 | 43 25}. 412 365
.2 18 20 56,1 i1 16 282 | 33 316 270
.5| 78 251 55,1 3. 18 285 | 16 300 253
4| 78 25| 48.8 10 22 243 | 15 266 211
LB T8 30| 60.6 8.6 15 343 1 328 292
vesreerareseQ0uirusinarunenssnassareasnrninernenss | OCL, 1'? 1940 144,71 77 20| 104 22 102 487 2 571 333
G-190 | State Hwy. 25, 12 miltes N. of 20-Mile | -
Benduuiseiesrnssnssancnrseesaassessrnasensenss | NOV, 27, 1940 17.1] 78 35| Ti.2 PN 79 26 40 365 | 28 44| eunee 397 304
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creesarrersseenennn | MOV, 30, 19408 55.0] 76 20% 350 87 523 710 | 56 632
Dec, 1,1940]1063,4% 77 25 408 95 641 BT4 | 74 645
......... 129.3] 77 25| 475 108 769 746 | 81 731
2, 1940 154.8] 175 40| 485 1 115 728 | 96 748
3 1340/ 225.0] 77 35| 808 7 1,500 840 1338 591
Canaliiiieiivserariisissensnsesnsmeneracnnnes | DeC, 6, 1940 66,1 74 | 170 58,83 9.1 12 336 | 5. 289
[TTYOTITOR [ Dec. 17,1940/ 117.8| 17 35] 384 67 618 389 (206 530
. vnevassaesnsrsnanes | eesea@Cuuiiennen. | 158, 7 77 25§ 419 76 693 358 |243 520
cosnseenines@Ouiiiiiinraniiisinersisineniann | Dec. 9, 1940] 203.6( 76 251 411 82 875 371 [237 522
G-219 | Near Miami Canal at Dade-Broward .
County line dam..viiviiisssarinenme.s | Sept. 18, 1941; 32,1 83 110 39,8 10 5.0 214 1 183
. . . . Sept. 19, 1941F 55,81 177 1101 42.6 8.3 3.2| 242 1 209
Sept, 23, 1941} 90.5} 77 20| 817.7 28 g1 321¢ 25 240
Sept, 24, 18411 134, 0{ 76 20| 143 48 202 444 { 26 276
Sept. 25, 1941} 173.3| 176 20| 164 42 257 458 | 33 249
Sept. 26, 1941/ 198,3| 77 20| 213 33 378 518 | 39 218
G-220 Cct. 23,1943 36.6| 73 | 160| 58,0 9.4 18 325 6, 273
v ..do wee | Cct. 25, 1943} 62,3 73 { 120] 59.4 9.4 18 326 5. 278
" .....do...... Oct. 28, 1941|133.4| 175 26| 218 34 351 558 | 43 314
. do Oct, 30, 1941 190.3| 76 207 238 45 407 672 | 31 325
G-221 Fort Lauderdale, near Fort Lauderdale 325
water plant.. . | Dec. 3, 1941|124 77 5| 43,6 ] .35 84 L7 9.5 252 | 12 217
PISPOPPN: [+ T Dec. 5, 1841147.1| 77 5| 48.4].25 80 22 11 250 | 2 209
......... v wdo, Dec. &, 1941(171.2| 76 5 50,0 .15 71 2.6 13 226 | 2, 188
do, Dec. 1T, 1841|227,5) 77 5 96,0 |....| 82 19 98 a3z 2, 283
Dec. 18, 1941|283 ikl 5| 362 vensens | 69 57 572 342§ 2, 407
......... o. vesaresseeresnenaresasasron . | Dec. 23, 1941|313,9§ 76 5| 894 coenee | 110 | 139 1,650 300 {333 B46
G-261 Everglades near spoil banks of Miami [
Canal, § mile NW. of South New
River Canal.... . Mar, 23,1943 11 |...... }eeee «| 387.0 [1.4 62 7.9 6.8;: 209 1 21 202 187
FEPYPRRN. |- OO .- Mar, 4, 1941} 20 . 44.3 |11 76 7.2 11 256 1 23]..... W 244 219
do, . | Mar, 5, 1941} 26 42,4 | .70 T4 1.8 5.8| 238 1 23]enenn| 229 216
G-262 Everglades near spoil banks of Miami .
Canal, 6 miles NW, of G-261.......... | Mar, 14, 1941 11.5|ccsees beeens 46.3 26 83 8.5 5.6] 264 9.1 20] .2 257 242
do, reesarns PR - FUURUR I T POV DTN 62,1 18 | 109 13 16 3861 5.8 2B) .2 360 325
sesssuresnes [ L [T P Mar. 15, 1841| 31.3]...... wenneen| 95.8 14 | 130 23 56 526 8.2 71 2 548 419
G-263 | Everglades nea.r spo:l banks of Miami
Canal, 12 miles NW. of G-261........ |Mar. 23, 1841 10 |..... l..... . 55.0 | .22 92 12 11 315§ 1.0 27t .2 305 11
do..... Mar, 24, 1941 20 |uieer foeenns 70.4 | .27 | 119 14 i8 407 9.5 35; .3 397 355
G-264 Everglades near spoil ban.ks of Miami
Canal, 18 milesNW, of G-26l......... [ Apr. 1, 1941|{) ceneee 1 220 47.8 [n.| 75 11 9.6 259 | 2.7 27¢ .2 253 232
............ do seanserner seeelBiinineened | 110 Ll ] 1208 67,2 |.......| 102 12 28 344 | 19 45}.einee.| 378 304
. [ - T, [P RTTTTY: - IO -1 B W T0l 8572 [.....| 148 12 47 485 | 15 1) .2 537 419
sesnenaene PR (- TR, covsrenereenns | Ape. 2, 18411 30,7, 701 95.8 L..... | 149 12 47 494 | 12 CTs1 L2 538 421
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Table 105.— Analyses, in parts per million, of nonartesian waters in Broward County-—Continved

Specific
Well Tem - conduct-] Sodium Total
no, Location Date pera-| ance Cal- |Magne~|and po- |Bicar- Chlo- {Ni- Dis~ |hard-
of ture (K x 105 sium| sium |tassivm |bonate ride |trate |solved|ness
collection P at 25C) (Ca)| (Mg) [{Na + K)|(HCG,) <y (NOS) solids Casc o
a
G-269 Near Miami Canal at Dade-Broward
County line dam.ucicasneeerssnaseed Mar, 2, 1841 o 36.6 64 1. 2.0 203 19 .vunnens]| 185 151
G-340§ 5 miles NW. of Dade -Broward 3
Countty line...veeeresene seeresnsen] Feb, 21, 18942 72 41,0 68 8, 2.7 224 22| 0.1 220 197
G~341%F mile NE. of G-340,.0c000000000ee. | Feb, 25, 1942 43.3 72 5. 13 239 22] .1 234 203
do. Feb. 27, 1942 4.8 72 1. 15 255 23} .1 246 211
G-342] mile NE. of G-340.,.cc0u0n000e0e0a} Feb, 28, 1942 48,5 6 8. 117 253 28 .8 258 216
G-343| mile NE. of G-340, JMar, 4, 1942 106 |. 222 15 12 593 34 .1 679 816
G-344| 1 mile NE. of G~340....... Mar., 7, 1942 58.8 a7 6 20 315 32] .1 318 267
G-345|1 miles NE. of G~340. erneslOnuionsrennes 87.0 164 i) 21 522 30 .1 507 450
© G-346| 1 mile SE. of G-344,, .{Mar., 4, 1942 60.9 98 10 17 316 38y .1 az29 286
G-347| 1 mile NW. of G—344 vesses] Mar, 5, 1942 58.0 94 13 14 316 31| .1 213 280
G5- 1| State Hwy. 25, 6 miles N of 20— -
Mile Bend June 3, 1942 74 75.6 165 1% 29 366 37 .1 422 342
............ [ L O wreendo, 76 93.01 112 21 59 396 79 .0 522 366
............ dOurrerncnarsarisesnanesnensse ] June 4, 1942 76 173 168 31 185 669 248 |.cuiin.e| 949 547
GS- 9| State Hwy. 1, at Hillsboro Canal.. Juiy 2, 1942 16 84.5 161 5. iy 492 33| .0 471 424
GS~10 | Mear Hammonswlle 5.9 miles W,
of State Hwy. 148 at Cypress
Creek Canaliiuiriscessarsesaesssaes | July 7, 1942 b aeriens 50,6 94 3. 12 204 22| .0 278 248
GS-13| Jet, Miamiand S. New River
Canals.vucrurernerssneseerernasansannes Sept. 4, 1942 T4 58.6 917 11 11 322 217 .1 314 288
G5-15 | Broward-Palm Beach Coumty line,
11 miles W. of State Hwy, 25,..} Jan. 12, 1942 76 83.2 142 16 18 502 331 .13 458 420
do, LiJan, 13, 1943 73 116 154 25 64 568 111y .1 639 438

1Surface water,
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QUALITY OF GROUND AND SURFACE WATERS 801

PALM BEACH COUNTY

The chemical character of ground water in coastal areas in
Palin Beach County differs considerably from the character of
ground water in coastal areas of Dade and Broward Counties.
(See table 106.) In an area about 10 miles inland from the coast
and about 35 miles north and south, extending from the Broward
County line to near thé Martin County line, water samples were
collected for analysis from about 80 wells, The wells range from
a few feet to over 100 ft in depth.

There are a large number of wells in the coastal area of Palm
Beach County, most of which are used by owners of small farms
for domestic purposes or for watering stock and for irrigation.

The public supplies of Lantana, Lake Worth, Boynton Beach,
Delray Beach, Boca Raton, Riviera, and Lake Park are taken
from wells. The public supply of West Palm Beach is obiained
from surface sources, In West Palm Beach, ground water is
used by several light indusiries, Some of the wells near the coast,
both in West Palm Beach and in other places in the county, have
been contaminated with sea water,

Wells, less than 50 feet deep, within 1 to 3 miles from the coast
usually yield relatively soft water——less than 100 ppm hardness;
farther inland, they are likely to yield somewhat harder water.
Water from wells over 50 ft deep, both near the coast and farther
inland, is usually harder than water from shallow wells.



208

Table 106,— Analyses, in parts per million, of nonartesian waters in eastern Palm Beach County
[See plates 19 and 24]
Specific Total
Well Date Depth| Tem- conducts Iron | Cal- |Magne] Sedivm {Bicar- [Sul- [Chio-{ Ni- ] Dis- | hard-
no, Location of {feet}| pera-]Color| ance |(Fe}|cium] sium | and po{bonate|fate jride |[trate |solved| ness
collection ture (K x 105 (Ca}{ (Mg) | tassiumi(HCOY(SON(CY) |(NCg)solids | as
¢°F) at 25C) N2 +K) caco,
§~ 359 |[Lake Worth, public SUPPI¥..ciesraersessernscnes]| Mar, 15, 1941| 135 .- 40 43,7)0.15) 74 3.1 20 220 20 25 4,0 287 197
S- 360 |Boca Raton, public supply (raw water}..,.... | Oct. 21, 1941] 104 |.... 10 32,1| ,08] 59 3.1 30 168 2.0] 18 i 185 160
§- 361 |Lantana, public SUpPPl.iccivisrsressansnnnna) Oct, 24, 1941 65 |........ 19 30.5| .06 54 3.3 3.9 f152 3.0 20 .2 182 148
§71000 [Boynton Beach, public supply.ceeressssmnes. | Ot 24, 1941| 57 s0| ar2|.oaf 66} 28| 7ofs | | 21| .5] 221 176
S-ggg' Delray Beach, public supply....cocesrsreessees Ot 31, 19410 onnnnns 35 [ 38.8[.200 70f 2.8| s.8f205 | 4.9 22| .8} 234 186
$-1008 fRiviera, public SUPPY.ceiesesssssssasssnsonses 1941] 165 [.......| 15 30,5(.12] 48} 18| 17 [i1s3 2.8 25 | 1.0 19 128
S-1011 [Yamato,..c.euses e | Apr, 30, 1941 20- 80 35.8] .02] @64 4,4 6,7 [159 39 13 4,0 209 178
25

5-1012 |Boca Raton Road versedOrisniinennas| 150 T4 25 49.5| .02f 93 4,1 18 288 2.5| 36 .0 295 249
5-1018 |State Hwy. 7, 6,1 miles N of Hlllsboro

Canzlomeecrsesens PSRN SR '« N, 84 4 50 57.0] .02] 100} 4.8 20 315 2.5| 317 .2 320 269
§5-1020 |State Hwy, 7, 6,2 miles . of Hlllsboro

Canal Apr, 17, 19413 25 73 160 66,6 .25} 130 5.0 18 389 2,5| 44 .2 392 345
§-1025 |Germantown Road and canal E-1....... [ T T, BT |eerenns 15 34,9] .02 64} 3.3 9.0 [196 2.5] 21 196 173
5-1028 |... de..... . o, 26 14 80 i0.8] 50| 12 7.4 2.1§ 24 23 15 72| 80
5-1027 |Germantown Road at South Bend. srnssnernenas | srere do.........‘.. 20 74 220 32.2] .10 42 5.2 13 48 56 37 7.0 184 128
5-1928 {Delray Beach Country Club..eiveseeresnearas ver | eonea@Ouricnissneraf cssacnee vanuens| 28 37.8] .10] T3 5.7 3.1 212 1.2| 23 6.0 216 208
5-1030 {Barwick Road, 1.5 miles N. of Atlantic

AVEiruisrerrersstnsearssnracarnesnsssassarsansnsnss | vasne 30 72 280 20.8] .15| 18 5.0 22 80 4.1 39 3 116 80
$-1037 fU. 8. Hwy. 1, 3 miles S. of DelrayBeach....| Apr 18 1941 80 79 30 31.5] .20} &9 4.8 0. 581202 8.0 15 .3 195 192
5-1038 fU. 5. Hwy. 1, 3 miles S, of DelrayBeach,...] .eee@0uincrenres 85 |eeeasee| 20 43,31 .40) T 6.3 7.3 {186 40 28 .5 253 218
5-1039 [Military Trail and Atlantic Ave...... 111 || 40 57.6] .10/ 108 6.3 18 335 2,1] 40 2.0 342] 295
S-1041 fAtlantic Ave, ,1 mile W, of Canal E .- 34.84 76 25 23.41 .50 1 8.7 26 27 3,3] 60 Pt 119 53
5-1050 jAtlantic Ave., 0.4 mile W. of canal May , 1| 15— . 3.5 292 211

E-2 versne May 18, 1941| 20 73 100 43,51 . 401 T3 7.0 26 212 51 27 2.5 292 211
§-1083 |State Hwy, 7, 1, 1milesN, of Atlantic Ave... [OPO L. NO 20 T4 180 35.8] .30] 83 4,4 i4 202 7.8] 23 .2 212 175
5-1055 |0, 4 mile E, cf Military Trail and 0. 2 mile

N. of lateral No. 30 de 38 {ieweea] 10 29.1] .15] 32 4.6 21 91 6.6] 45 .6 155 99
5-1058 | 0.3 mile W. of Military Trail and 0. 2 mile 30-

N. of lateral No. 29 seanidO W 4 75 40 24.6] .12| 1i2fp 8.5 18 4.0 169 21 -0 131 65
51063 [Military Trail and Boynton Road..crescseesed May 17, 1941} 100 76 50 57,81 15| 87 5.2 22 270 8,6f 56 2.0 32 263
$-1065 |[Boynton Road, 0. 3 mile W. of Military

Trail vese do 25 74 190 42, 0] .15] 80 3.7 4.1 }185 44 7 3.0 243 215
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5-1066
S-1067
5-1069
5~1071

5-1073
5-1074
5-1078

5-1080
$-1083

5~1085
5-1088
5~1090
5-1091

S§~-1093
5-1096
5-1099

5-1100
5-1101
§-1162
5$-1104
§5-1105
§5-1106

5-1108
5-1110

§-1114
§5-1115
§5-1116
5-1118
5-119

5-1125

U. S. Hwy. 1, 1. 4 miles S, of Boynton Road

Beach

Trail

Trail,

ROAd.einuiisesarsinersentrsusaitosassiorsansssannes June 27, 1941] 50 f..ueeen
Y. 5. Hwy. 1, 1,8 miles 5. of Boynton

| LT ¥ PP J veedOuininiannses 50 |.uaee
U, S. Hwy. 1, 3,83 miles S, of Boynton -, 40-

Road,suieenseersarsonsnanses do, 42 hesnees
Gulfview Drive, 2 miles S of Boynton

................. June 27, 1841} 20 75
State Hwy, 7 and Lantana ROGd..iisscenasrasee| June 30, 1941}...... reenaes
Lantanz Road, 1,2 miles W. of canal E-3...].....dCuccivnncnnaa} 11 19
0. 2 mile W, of Military Trailat lateral .

Ne, 18 versedo, »f 25 75
Military Trail at lateral No. 14...ccovumimnee Ry 3, 1941] 75 ...
Lake Worth Road, 0.2 mile W, of Military

do, 43 T
Lake Worth Road, 1 rmle W. of canal E-3 ..... dOucruerenncsa) 40 75
Lake Worth Road and Deweese Road do 36
North Lake Worth Road and Deweese Road.]..... do.eies.s wenef 204 Loael,
Greenacres City, 4th St, and Swain Blvd.....J .....dOueeerreneanaf 50- foenans

. . 60 .

State Hwy, 7, 0. 8 miles N, of Lantana Road]July 7, 1941] 35 75
State Hwy. T, 2,2 miles S, of State Hwy. 80 .....d0usicercraeef 28 74
Military Trail, 0.5 mile N, of Lake Worth

Road,cvuierrseraanaensas reenas weed July 9, 19413 49 |}.......
0.2 mile W, of State Hwy T and 0. m1le

M. of Boynton Road.. ceseserreesiisensens | June 13, 1941§ 80 75
............do.......................................... sernv80iinnrennannnf 18- 75

20

State Hwy. 7, 1. 2'miles N, of Boynton Road.].....d0.cessesens| 80 75
State Hwy.7, 1.5 miles N, of Boynton Road] ...... 15 74
Boynton Road, 0. 2 mile W, of canal E-4..,.[ June 20, 1941 82 |.......
Boynton Road, 0.6 mile E, of Military

................ e ereeslOuras 68
Boyton Road and State Hwy, Tovivierniveesed wien A0 M Lo
0.3 mile N, of Boynton Canal and 0.3 mile:

E. of Lawrence Road....... SIS IO 0 asnarnsses 35 75
U. S, Hwy. 1, 2,1 miles 8. of Boyntochad. June 21, 1941 B0 Lusenens
Davis Road and lateral No. -14,, e July 9, 19411 32 {.......
Military Trail and lateral No. 8............... .....do............ 18 T8
0.1 mile 8. of West Palm Beach Canal and

0.1 mile E, of canal E-3...iiriusrsnmmnrnes | July 10, 19411 68 77
0.1 mile 8., of West Palm Beach Canal and

300 feet E. of canal E-3,......... vesrrassares [ renessB0urnnsnnnnres| 28 78
State Hwy, 80, 1,3 miles E. of State

Hwy. 'i'...... July 11, 1941| 65 15
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Table 106,—Analyses, in parts per million, of nonartesian waters in eastern Palm Beach County——Contmued

1

SpelelC Total
Well Date Depth|Tem- conduct| fron |Cal- [Magne-| Sodium|Bicar- | Sul- | Chlo-|Ni- | Dis- [ hard-
no, Location of (feet) jpera~| Color| ance {{Fe) |cium| sium andpo-|bonate|fate | ride [trate |solved| ness
cellection ture {K x 1905 (Ca)| (Mg) |tassimm{(HCON(SO,)| (Cl} [(NO,)solids | as
°F) at 25C) {(Na + K) 4 CaCo,

§-1126| State Hwy. 80, 1. 7 miles E. of State Hwy.7..| July 11, 1941} 61 76| 40 73.0 | 0.25{ 110+ 6.3 17 2714 ¢ 3.9| 5 2.7 350 300
§-1130] State Hwy, 80, 1,5 miles W. of canalE-3.....| ..... d0uusussasns | 40 77, 45 28.0 L5 447 17 15 164 § 6.2 6.0 .2 154 117
S-1131f State Hwy. 80 and West Trail Drive..cccucesd «roes@0ummanacens | 57 lescinns] 90 69,4 400 117 | 5.0 13 325 | 2.1] &0 3.2 351 313
S-1132JEast Palm Beach Canal, 0.1 mile E. of

canal E~4 extensiones.e.sssssersssrasrnsenceress] snser@essesasasn] 50 lieennan| 100 | 10,7 §2.4 | 10| 4.8 2.6| 11 |22 13 .0 60 45
$-1134{N. of Belvedere Road and canal E-3 Oy 45 66 66.6 |1.6 | 106 4.8 26 341 | 2.3 41 .0 350 283
5-1135] West Palm Beach, 1403 Georgia Ave,u..ienne. | Sept. 26, 1941] 49 [ ... 5| 19.3 | .05 27| 3.1 6.0 52 |28 10 | 8.0] 109 80
S-1141] Lake Park, public SUPPLY.ccerermresessrennesaraia| OCt. 31, 1941 46, 5.......| 10 32.8 .04 58] 2.3 8.4| 162 | 9.5 17 6.5 200 154
S-1144{Lake Worth, Dixie Hwy, and N. 18th St.......} July 23, 1941 58.5 20 35.3 ool 57| 2.4 12 165 112 hik:] 4.8 138 152
$-1148| Intracoastai Waterway, 2. 8 miles N. of -

Canal Road....... Sept. 5,194 28 |[....] 45 87.2 L0004 120 10 63 442 | 4.1 T8 ] 494 341
5-1152 0. 6 mile W. of State Hwy. T and 1 mile S. '

of Indiantown Read, P I . 35 50 | 101 .00} 146 12 56 437 | 4.1} 123 .0 556 414
§-1156 State Hwy, 18, 2. 6 miles W. of Post Office )

Road do 20 40 65,0 .20] 132] 5.7 L5 340 |14 43 .2 363 353
$-1159 Jupiter, Seminole Golf Club, do, eesf 182 6| 45 67.2 .05/ 102 7,01 41 336 | 6.6 63 1.0 386 283
$-11683| Lake Park, 0, 2 mile E. of Dixie Hwy, and

2.8 miles N, of State Hwy. 811 do. 490 100 |- 42.4 .02 58| 5.0 23 188 | 8.6 47 3.8 228 165
$-1170f West Palm Beach, Nerth Poinsettia Blvd. :

and 25th St Sept. 8, 1941].......} 7@ 5 40,0 .02t 581 2.4 25 170 |22 33 .3 224 155
5-1171] West Palm Beach, 500 Datura St do. 10 79| 40 24,6 .52 38% 1.3 4.8] 109 | 4.1 12 .2 115 100
5-1172| West Palm Beach, North Sapodilla Ave. .

and 2¢ St... R . 85 78} 110 52,7 | L0 | 90| 4.1 40 270 {71 24 L0 363 241
$-1173} West Palm Beach, Okeechobee Road and

Seaboard Ry. do. 118 18§ T0 46.0 .05 80| 3,1 14 234 |11 25 5.1 254 212
$5-1178 West Palm Beach, Charlotte Ave, and

Frederick St.. do. 100 761 120 36,17 .08 62| 3.1 10 179 | 8.6; 22 3.4 157 167
$-1177| West Palm Beach, Flamingo Drive and :

Florida East Coast Ry. seenadO, 84 9| 26 36,2 .04 55] 2.4 30 139 |63 23 .8 243 147
$-1183] West Palm Beach, Nort.h Railroad Ave, and 80—

11th St, Sept, 9, 1941} 35 79 5 44,0 .10 66 3.7 19 162 |48 27 1.8 245 180
$-1185 West Palm Beach, 504 Railroad Ave..ieendoae do. 30 5 | 129 .05 79| 12 148 215 {80 | 239 | 671 215
$-1186] West Palm Beach, 1115 North Poinsettia )

Ave do, 64 20 49 4 .05 60 3.4 39 160 |49 47 .8 218 184
§-1. Loxahatchee, packing p!nnr Oct. 24, 19431 44 40 40,7 L1588 100} 3.3 14 273 |17 37 .2 306 263
$-1246 Loxahatchee, public supply well - do, i26 30 58,2 L05] 110} 7.9 49 339 |19 82 .2 435 307
5-1247 Loxahatchee, Negro quarter veesedO, 19 76| 1t 41.9 .20] 981 3.5 i5 227 163 20 .2 3186 254
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PB 93 Feb, 2, 1945 32 6] 35 35.8 ceensanse § 202 8
. Feb., 3, 1945 43 78] 8o 176 | .16 16 .2 193 188
Feb. 5, 1945| 53 7] 170 170 14 .
Feb. 5, 1945 63 78| 80 . 174 10 i fierresie fosorsaes
Feb. 6, 1945 74 78| 80 33,2 foasenss fesensedienrecnans 175 13 Jeveveshoeersnnshorernens
Feb. @&, 1945 85 78| 50 34,1 .10 60| 1.3 11 171 | 10 19 1.0 187 155
Feb, 17,1945 95 78 40 37.4 sracsa 189 liiceaee| 19 Jareane froorens fsncsnses
G5~ B State Hwy., B0, 0,3 mile W, of State
Hwy. 1.. June 30, 1942 44.1 176{...... | 163 weenes | 143 17 115 473 | 13 | 288 |..uee 869 427
G5-12] 6 miles W. of State Hwy, 7 and 4 miles
N. of Hillshéro Cana! - Aug. 13, 1942} 28,8 15| 60 95,0 |..aa | 1680 9.4 22 470 | 9.9 63 .3 498 439
[P | S we| Aug, 14,1942 50,2 77| 40 | -77.6 .03 121 6.6 23 396 9.5 35 .1 387] 330
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806 WATER RESOURCES IN SOUTHEASTERN FLORIDA

AREAS SURROUNDING LAKE OKEECHOBEE

In the areas adjacent to Lake Okeechobee private water supplies
for domestic use and for watering stock are generally obtained
from wells less than 100 ft deep. The town of Moore Haven obtains
part of its public supply from three wells, 28 ft deep, near the
Caloosahatchee Canal, Most of the wells start in muck soils,
although nearly all of them terminate in shell marl or lime rock
beneath the muck, In Okeechobee County,-on the north side of the
lake, the muck layer is very thin, or entirely absent, and the
surface soils are sandy.

As indicated in the following discussion of counties, the ground
water in wells within a few miles of Lake Okeechobee usually
contains considerably more dissolved matter than is found in the
ground water inthe coastalareas of southeastern Florida or in the
lake. The lake water is not readily available to individual farms,
which must, therefore, use the less desirable well water,

GLADES COUNTY

Samples were collectedfrom 20 wells in Glades County near the
northwestern, western, and southwestern border of Lake Qkee-
chobee. (See table 107.) Most of the wells are less than 100 ft
deep. Dissolved solids ranged from 366 to 2,276 ppm andhard-
ness ranged from 255 to 833 ppm. The most characteristic con-
stituent of the dissolved mineral matter in these samples was
bicarbonate, which ranged in concentration from 250 to 632 ppm.
Samples collected from wells north of Moore Haven were usually
less concentrated than samples collected south and southeast of
Moore Haven.

Water from wells south and southeast of Moore Haven contained
relatively large amounts of sodium, sulfate, and chloride, in addi-
tion to bicarbonate. Sodium concentrations in these well waters
ranged from 47 to 559 ppm, sulfate ranged from 27 to 212 ppm,
and chloride ranged from 133 to 1, 008 ppm. Chloride was some-
times present in amounts more than equivalent to the sodium.
Although specific .information as to the corrosiveness of these
waters was not available, waters that contain more chloride
than sodium are frequently corrosive to plumbing. The concen-
tration of dissolved solids was so high in many of the wells that
the water probably would not be used for domestic purposes if
more suitable water were readily procurable,
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Table 107, — Analyses, in parts per million, of nonartesian waters in Gfadés; County

[See plate 20]

Specific Sodium Total
Well Date Depth | Tem- conduct-|Iron [Cal- |Magne-| and po- | Bicar- {Sul- {Chlo- [Ni- | Dis~ ]hard-
no, Location of (feet) | pera-|Color| ‘ance [(Fe} [cium| sium | tassium | bonatelfate | ride |trate |sclved [ ness
coHection ture (K x 105 (Ca) | (Mg) |[(Na+X)](HCO)Y (SO (Cl) |{NOg)solids [ as
{"F) at 25C})| CaCO,
GL 12{ Brighton Indian School, 7 miles 8, of )
Brighton,.... Sept, 24, 1941120 T4 120§ 117 p.o5| 110] 22 113 3511 102 153 3.0y 675| 385
GL 13| State Hwy. 78, 13,3 miles W, of .
Kissimmee River, Sept, 25, 1941| 48 TT ] 240 128 .25] 178 14 86 4251 96 183] 6.0 151 497
GL 14| 0.1 mile W. of State Hay. 78, 1.9
miles S, of Brighton Road do 35 -8 80| 226 .10 5tp 81 414 5121 133 422{.......1 1,300 255
GL 6] State Hwy. 78, 100 feet N. of south
line of Section 22.. Sept, 23, 19417 22 T beveeens| 68.2 {,05} 93 21 33 326§ 87 21y 3.6| 419 318
GL 7] State Hwy. 22, 150 feet S. of north ’ .
line of Section 27...... do. ..] 18 76 |eeese.d] 66.8 [.05| 98| 18 28 385 37 201 2.7 394 323
GL 15] Lakeport, at post offiCe..ieeueressesnensses |Sept. 25, 194120~ 76| 1601 89,2 [ .25 89 22 13 349 | 14 121 .6} 492 313
. 25
GL 16 State Hwy. 78, 8 miles N, of Moore
Haven do 25 15 ] 100} 110 05| 114 32 84 632 | 10 49] .4| 801 416
GL 17} State Hwy, 25, 2.1 miles W, of State
Hwy, 78 veesdD, weeenn | 77 ] 360 132 .| .:¢| 104| 10 193 501 | 83 1591 .2 T96 301
GL 20} Moore Haven, public supply {part).......|Sept, 24, 1941 781 110| 63,2 50 20 11 30 250 | M 37 3.3 366 270
GL B8] State Hwy, 25, 0.5 mile N, of State
Hwy. 78 do 104 TB [aeesnss| 352 L850 172 46 528 460 | 110 905/.......] 1,990 618
GL 9| State Hwy. 78, 1 mile E. of State Hwy. .
67 wreandn. 52 T6 {.vennne| 212 .05 140 33 268 465 | 128 385 .} 1,180 485
GL 10| Gramling Village, U. S. Sugar Corp.....].....d0ummurennend creense] sanenes| 204 .05 | 1287 32 261 3373 53 J1,120 451
GL 4| Bembow Village, U, S. Sugar Corp... . 401 339 .05 | 148 61 a04 528 § 201 vennea} 1,940 620
GL 3] Gramling Village, U. S. Sugar Corp..vuuleeees 30| 386 05 | 14% 55 558 403 | 212 895}.......} 2,070 598
GL 18{ Liberty Point Village, U. S. Sugar
Corp, veres@Ounreronansed 30 80| 412 .05 217 71 559 616 | 118 |'1,010].......[ 2,280 833
GL 13} .. do, o, 20- 76 1 100| 388 .05 181 66 518 492 | 162 905].uuseas| 2,070 723
- 30
GL 11| 0.8 mile E. of State Hwy, 78 and 1,5 -
miles N. of State Hwy, 80 cnersfunssado, 102 lo| 99,0 ].05{ 153 13 47 393 [ 27 1331 .o 567 435
G5 18| NE, of Lakeport...esssessessscrssnsesennnrans [ July 21, 1943] 35 80] 154 L0231 134 33 166 534 | 113 195 2| 904{ 470
vain do July 22, 1843] 75 451 179 L1008 103 40 241 528 | 128 2681 .0|1,04% 422
GS-28| Mocre Haven Aug. 28, 1943] 17 651 109 .03 158 13 86 434 | 19 75] 3.8{ 431 443
; do, Aug. 28, 1943] 47 901 95.4 1.05} 144 12 175 468 | 10 2891...... 852§ 409
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Table 107.—Analyses, in parts per million, of nonartesian waters in Glades County~—Continued

Specific Total

Well Date Depth [Tem- conduct- Iron {Cal- { Magne-} Sodium Dis- | hard-

no. Location of (feet) [pera- |Color| ance {(Fe) |cium| sium {and po-| Bicar- Sul- |Chlo- {Ni- [solved | ness

collection ture (K x 105 {Ce)| (Mg) | tassium | bonate]fate | ride |trate [solids | as
"F) at 25C) (Nz + K} [ (HCOM(SO,)] (C1) | (NO;) CaCOy
GS 28} Moore Haven Aug. 28, 1943 115 |0,02| 1586f 17 83 4716} 88 119 0.2 6§31| 460
GS 29} .vvesenennndo Auvg, 31, 1943 161 .08 1741 31 135 464 | 154 218 9.6] 950 562
do, Sept, 1, 1943 153 i 8| 36 201 3847 96 25 .1 858 342
+do. wee |Sept. 1, 1945 180 eveene [T 37 uerss 27 [T
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QUALITY OF GRQUND AND SURFACE WATERS. 809

HENDRY COUNTY

Water samples from wells near Lake Okeechobee contained
moderately large amounts of dissolved matter and generally con-
tained much less sulfate than was shown in samples from wells in
Glades County. (See table 108, ) Dissolved solids ranged from 238
to 1, 230 ppm and hardness ranged from 233 to 469 ppm. Calcium
and bicarbonate were the characteristic constituents. Calcium
ranged from 67 to 165 ppm and bicarbonate ranged from 253 to
683 ppm. Chloride exceeded sodium in two samples by small
amounts.

Well GS 4 is about 12 miles southwest of Lake Okeechobee, and
wellGS 5is.about 20 miles southwest of the Lake, Water collected
when wellGS 4 was 18, 9 ft deep contained 292 ppm of calcium,
31 ppm of bicarbonate, 628 ppm of sulfate, and 45 ppm of chloride,
Calcium and sulfate concentrations decreased with depth, while
sodium bicarbonate and chloride increased with depth.

The concentration of dissolved matier in samplés collected
from wellGS 5 did not change appreciably with depth, as indicated
by results of preliminary .examination of the samples. Only one
analysis is given in the table. The concentration of dissolved
solids in this sample was 455 ppm.,



Table 108,— Analyses, in parts per million, of nonartesian waters in Hendry County
{See plate 191
Specific Total
Well Date DepthjTem-| conduct-{ Iron | Cal- | Magne-| Sodium |Bicar- |Sul- [Chlo- |Ni- | Dis- ,{hard-
no, Location of {feet) {pera-|Color | ance |[{Fe)|cium | sium | and po- |bonate|fate fride |trate |solved | ness
collection ture (K x 10§ (Ca) | (Mg) | tassium [{HCOQ|(S5Qy) (C1) [{NO,)fsolids § as
{"F) at 25C) {Na + K} CaCo,
—
HE 15| Intersection State Hwys. 80 and 25..... Sept, 24, 1941 [130 TT | eveanes 59,8|0.401 111 9.0 18 380 5. 8] 26| 1,2 360 314
HE 13{ State Hwy, 8, 1,6 miles W. of
Atlantic Coast Line R, R. crossing...f ... -1 o seeseedf 34 76 40.8| .70 79 8.7 1.5f 253 |13 0| .8 238 233
HE 14| 0. 8 mile §. of State Hwy. 80 and 5.6
miles W, of Atlantic Coast Line R. .
R. R. crossingiueceins .- veave |arusnans 154 .05 67 56 161 323 0o 264 .4 811 397
HE 16| Clewiston, U, S, Sugar Corp. 74 | 80 81.0f .10 121 i1 23 367 7.8 63 L0 407 347
HE 10} ... O LT wof cererldOuinirirennnns] 8158 7T 80 63.4] .05} 88 9.4 88 390 | 4.1 58 .0 420 258
HE 12§ . .do.. of Sept, 24, 1941 [107 T5 [veeenss 89.6] .05) 106 i2 201 683 | 30 113] 1.5 800 314
HE 18! ....ccoovvnndon. o Mar, 13, 1941 110 {....... 240 99.2] .27{ 165 14 48 568 | 20 62| .0 589 469
HE 11} Hookers POint..icuisissrmsiccrceninonaoessass | Sept, 23, 1941 55~ 80 103 L0 92 11 123 558 | 2.5 58 .1 562 275
80
HE 71 Bare Beach Village....covieeessirrivsaroared suven A0uivinaisens | T0 14 17 310 333 186 42510 ...... 1,230 392
GS 4] W. of Clewiston. June 186, 1942 | 50 78 11 45 440 | 2.9 59 .1 4517 350
GS 5). June 17, 1242 { 25,7| 16 12 39 466 1 47 .1 455 264
HE 4§. . . o reas d Apr. 23, 1343 ] 968 |....... 19 52 512 § 17 111 N 585 438

018
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QUALITY OF GROUND AND SURFACE WATERS 811
PALM BEACH COUNTY

Samples were collected from 20 supply wells in Palm Beach
County in the vicinity of Lake Okeechobee {see table 109), Con-
centrations of dissolved mineral matter in these samples were
among the highest found in shallow ground water in southeastern
Florida. Dissolved solids ranged from 557 to 5,670 ppm and in
9 of the 20 samples the amount of dissolved solids was in excess
of 1,000 ppm. Only two of the wells are over 50 ft deep.

Bicarbonate is the most characteristic constituent of the dis~
solved matter in all of the samples, Some of the samples con-
tained large amounts of sodium, while in others the sodium con-
centration was relatively low. Several hundred parts per million
of sulfate and chloride were found in some samples, but in other
samples these constituents were present in amounts less than
100 ppm,

Almost all of the wells from which the 20 samples were col-
lected are located in areas where the top soil consists of several
feet of muck, and it is possible that some of the most shallow
wells terminate in the muck, Most of the wells terminate in marl
or lime rock beneath the muck.

The maximum concentration of dissolved mineral matter in
shallow wells in Palm Beach County near Lake Okeechobee was
found in a sample collected from well8 350, which is 66 ft deep
and located at Miami Locks just south of the south border of Lake
Okeechobee. The sample contained 5, 670 ppm of dissolved solids,
2, 300 parts of which consisted of chloride.

Test wellGS 3 was drilled to a depth of 50 ft nearwellS 1212
about 1 mile south of Florida Highway 80 and 3 miles west of
Florida Highway 25. Analyses were made of three samples col-
lected during the drilling operations at depths of 18. 9, 34.6, and
50 ft. The maximum concentrations of dissolved solids and sul-
fate, and the maximum hardness were found at 18. 8 ft. Concen-
trations were less at 34,6 ft and were least at 50 ft. Sodium and
chloride increased with depth. The water in all three samples
was reported to have a strong odor of hydrogen sulfide, It seems
probable that reduction of gulfate by decomposing organic matter
or by bacterial action was responsible for the decrease in sulfate
concentration and also for the presence of hydrogen sulfide.



Table 109,—Analyses, in parts per million, of nonartesian watess in westem Palm Beach County

[See plate 13}

Specific Toetal
Well Date Depthf Tem- conduct-|Iron {Cal- | Magne-{Sodium| Bicar- | Sul- |Chlo- | Ni~ {Dis- - | hard-
no, Location of (feet} | pera-|Color] ance [{Fe){]cium| sinm Jand po-{bonateffate | ride |trate |solved| ness
collection are {K x 105 (Ca) | (Mg) [tassium{(HCOy)| (50y)| {C1) |(NOgy)| solids | as

{°F) at 25 C) (Na + Kj CaCo,

$- 350|Miami Locks Camp, U. S. Sugar Corp........| Sept. 23, 1941 66 [.......} 50 908 |0.05{ 160|148 1,761 7691925 {2,300}.......] 5, 670 1,008

S~ 352(Belle Glade, State Prison Farfu....cvceeeee...| Sept, 22, 1941] 35 76| 360 254 | .05] 114 83 371 776 (295 34013 1,598 626
S~ 355{Belle Glade, 0.2 mile E, of HillsboroCanal

and 0. 6 mile N. of State Hwy, 15....cieue fooeea80uiiainennes | 47 15] 180 148 | .05] 124| 50 130 484 |149 189] 9.6 87 515
S~ 35 do. 47 T4} 180 209 -} .05{ 118| 50 276 520 (181 340} 7.511,229] 500
S- 358 Ritta Village, U. S, Sugar COrp..ceucrucsassees [ Sept. 23, 1941 36.41.......5 320 388 | .25 225|145 452 725|579 B0} uaena| 2,428 1,158
5-1188{State Hwy. 15 between Pahokee and Canal ) .

Point Sept. 10, 1941| 20 [.......} 140 92,21 10| 111| 48 29 480 | 96 41 .90 560| 466
$-1189]Pahokee, State Hwy, 15, 1.8 miles S, of B

Pahokee water tower, vesestlO, 18 wernned D20 543 .05| 237|128 862 849 1661 |1,140]......4 3,450| 1,118
5-1190|State Hwy. 80, 1 mile E. of Hillsboro Canal}.....d0.cieciseened 45 fiveesed 280 156 | .10| 84| et 159 582| 77 177T{ corsaed] B45| 450
$-1201State Hwy. 15, 0.8 mile S, of Martin :

County line Sept. 12, 1941 14 f|..eeueud 260 118 | .10| 166| 64 94 952] 66 23] .4 882| 877
5-1202]State Hwy, 15, 0.9 mile M. of West Palm

Beach Canal do. 20 Jewseanndf 260 263 | .10| 80f13¢ 372 |1,319] 25 388] .6 ]1,586| T34
§-1203] State Hwy, 15, 3. 8 miles N. of West Palm '

Beach Canal do, 13 7L} 220 143 | 1o} 221| 62 36 744 |143 9¢] .2 | 918 866
5-1204|State Hwy, 15, 3. 9 miles N. of West Palm

Beach Canal........ veeeedo, 22 15| 180 182 | .33} 201}143 38 609 80§ 2.511,302]|1,090
5-1205| State Hwy, 15, 4, 1 miles N. of West Palm [ |5?7

Beach Canal do. 20 771 400 143 | .10} 186} 90 29 785 |127 62] .4 851 T84
5-1208{State Hwy, 80, 0.4 mile E. of North New ]

River Canal...icecsssrereerscavsnsencninsseseeses| S€pt, 22, 1941] 60 L.......| 60 138 | .10} 80} 76 143 751 51 1041 .1 B830] 512
5-1209| Torry Island, N. of Chosen veeendo, 12,5 280 126 | .10} 152} 15 42 1481 17 651 1.2 T77] 688
5-1210|Belle Glade, 0.9 mile N. of Belie Glade E

water plant....ivcreirescersercsnirasrnsanenisas cesesdOirnniraacens] 20 B0 | 280 127 | .07f 137} 1.7 154 414 7170 11311 791] 349
$-1211{South Bay, 200 feet N. of intersection of

State Hwys. 80 and 25 do. 20 280 138 | .310] 160 67 91 583 [320 491 .2 959{ 675
§-1212]South Shore Camp, I mile S. of State Hwy. -

80 and 3 miles W, of State Hwy. 25....... do, 35.5 76| 80 181 | .35 80} 90 229 822 370 1231 .2 §1,199 570
§-1215|Miami Locks, Plantation....cceeesseseneressesss {Sept. 23, 1941] 31 76| 180 212 | .07] 44 59 396 621 319 2651 .2}1,389] 352
5-~1216{Lake Harbor, at Atlantic Coast Line R, R,

StAtion....es. do, 20 ceveane | 360 163 | .15] 84 50 64 550 { 54 341 .3 557 415
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GS-

GS-

GS-~

2lState Hwy. 25, 3.5 miles S. of Bolles Canal|

along North New River Canal....vueesenraenof June 5, 1942
ceeraenanann O Jme 8§, 1942
do. JJune 9, 1942

3|Scuth Shore Camp, 1 mile 5. of State Hwy,

80 and 3 miles W. of State Hwy. 25,......}June 11, 1942
............ do... do
................. do.

ffState Hwy 82":‘ 7.2 miles SE. of State Hwy
80, along Hillsboro Canal......eveesveseseer. |June 19, 1942
do June 24, 1942
T|State Hwy, 80, 0.5 mile W. of State Hwy.
194, June 25, 1942

G5- 11}8. side of Hﬁlsborc Canai 11 rmles W. of

Gs- 24 Stat-e"H\:\r-‘_.r 15, 3.5 miles N, of Canal

State rlwy ki o

easans

G5~ 2b]State Hwy 15, 1.8 miles S, of Pzhokee......

GS- 26{Kraemer Island 8 mites NW. of Beli.e

Glade.iiissrusresrsseiinssnsnensrrsasrssssssssss
.,..........do.......
do..

CS— 27|State Hwy, 80, 1.7 miles W, of Lake

Harbor...covensn e

[T T PP PP PP PP

16,
30,

50
18.

34,8

50

14,

55
50
14

50,

23,
30.

80,

45

14,
78.

39

. 56.

cnedands b

h—ach

3
4

9

360

220

asarensl

asasans

280
280

220
70

380
380
312

T aze

252
450
95
23
25

561

.6 .

.15

rosses

.05

10
.80

seaene

~20

.06

172
149
197

292
90
102

100
88

80

29
218

188
157
232

210
204

414
176
184

64

165

7.6
107

31
127
188

69
108 -

1,225 -

27
E.299

378
758
1,222
404
197
1,357

343
., 646
685

25
209
1,013

576
770
924

538
684
686

480
563

1,097

322
836

1,470
1,634
1,780
1,050
1,120
1,155

1,050
1,305
840

292
564
882

144

12
828
103

.2
.2

seasenn

.1

=

655
656
812

1,090
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814 WATER RESOURCES IN SOUTHEASTERN FLORIDA

MARTIN COUNTY

Samples were collected from six wells near the eastern edge of
Lake Okeechobee in Martin County. (See table 110.,) The muck
goil in Martin County is relatively thin and occupies only a narrow
strip of land near the lake. Some of the wells from which samples
were. collected are located in sand lands, and all of the wells are
less than 50 ft deep.

Samples from wells located in the muck soil were high in cal-
cium and bicarbonate, while samples from wells -in the sandy soil
contained much smaller amounts of these constituents. Water
from the sandy soil was very low in sulfate and chloride.



Table 110.— Analyses, in parts per million, of nonartesian waters in Martin County

Specific Total
Date Tem- conduct~|Iron |Cal- Bicar- | Sul- Ni- | ,Dis- hard-
Location of pera- |Color ance [{Fe)- |cium bonate | fate trate | sclved | ness
collection ture (Kx105 {Ca) (HC g} {50y) (MNOy)| solids as
{"F) at 25C) ) CaCQyq
State Hwy, 15, 3,8 miles 8. of
Okeechobee County line......cus.eel. Sept, 11, 1941 T 120 92.5 | 0.10| 156 616 | 86 4.4 717 488
Farm Security Administration
PrOJECT uveiiarionrssasmaranrarossnaranranss 3, 1941 76 150 88.7 .91} 124 10 396 { 24 L1 484 351
Port Mayaca,. .Sept. 12, 1941 78 200 30.9 .38} o4 2.6 182 8.60 6.9 1.8 175 145
o, . 3, 1541 78 160 32,17 LTI 59 3.0 189 8.0 L1 172 168
Ldo.., .|Sept. 12, 1941 18 50 44,8 .10] 83 5.7 269 9.7 .0 239 231
50 it N of St Luc1e Canal and la{) ft
E. of Lake Ckeechobee., d0uarnenras 1 140 80,2 .40] 148 9 489 3% 8.2 472 447
5. of Indian Town.......... ..Aug. 10, 1943 29 63.6 .06t 127 4.8 356 | 31 .9 367 336
<L T JAvg. 12, 1943 .4 12| 138 .03] 128 418 |13% .6 920 426
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816 WATER RESOURCES IN SOUTHEASTERN FLORIDA
OKEECHOBEE COUNTY

Okeechobee County is north of Lake Okeechobee and only a
narrow strip immediately adjacent to the lake is. covered with
muck soil. This strip of muck is usually very thin and it dis-
appears at some places, '

Twelve wells, for which analyses are available (see table 111),
are located in areas-where the muck layer is thin or nonexistent,
Dissolved solids ranged from 37 to 1,800 ppm and hardness
ranged from 23 to 587 ppm. Most of the samples contained over
300 ppm of bicarbonate., One sample contained 860 ppm of chlo-
ride, The dissolved minerals in shallow ground waters in wells in
the sandy areas to the north of Lake Okeechobee consist primarily
of calcium and bicarbonate. The composition of these waters is
similar to that of shallow ground water in the metropolitan area
of Miami.



Table 111, —Analyses, in parts per million, of nonartesian waters in Okeechobee County

Specific

Total
Wel} Date Depth |Tem-~ conduct] Iroe: | Cal- | Magne] Sodium | Bicar- {Sul- [Chlo~ [ Ni- | Dis- {hard-
no, Location of (feet) |pera-| Color | ance |{Fe}|cium| sium | and po- jbonate]fate |ride |trate|solved | ness
collection ture (K x 105 (Ca) | (Mg) | tassium [HCO)KSO)|{C]) [NO,) solids | as
{'F) at 25C) {Na + K) CaCo,
OK 14} Farm Security Administration project..{ Oct. 3, 1941 | 80 T5 15| 5¢.2 O 10103 6.6 12 344 2.8 1%fo0.0 312 284
CK 15 [ cereslOniiiiinienns | 95 73 36| 55.7 | .10 108 4.1 6.1} 343 2.&1 11§ .0 m 286
CK State Hwy, 15, 1 mile E. of State
Hwy, Sept. 13, 1941 | 75 T4 25 | 313 .05} 99 40 459 286 170 TT0 asensn | 1,720 412
OK 9] State Hwy. 15, 0.4 mile E. of Taylor :
Creek.. o | seeendo 48 o 60 | 122 . 05}105 14 141 380 | 34 267 .2 694 320
OK 13 State Hwy. 78, 3.2 miles W, of State
Hwy. 15 Sept, 25, 1941 | 65 T4 20 | 135 .10}109 15 152 390 | 32 221] .2 721 234
OK 10 State Bwy. 15, 1,2 miles E. of levee
crossing Sept, 11, 1943 | 100 4 60 | 82.8 | .05] 90 12 817 371 [ 44 80| .2 496 274
OK 11] State Hwy, 15, 4.9 miles E. of levee
crossing reesensue | seseelCurervecasans | 57 T4 1 520 | 142 .381200 28 72 543 {88 168} .4 822 614
OK 12] State Hwy. 15, 7.5 miles E. of levee
j crossing do, 105 15 40 | 326 . 101110 68 492 411 |71 860 J...... | 1,800 554
GS 16 Fort Drum July 12, 1943 6 vesens| BBO 7.7 | .02] 3.8 4.3 [AH 4,0 24 8] .3 48 27
coenassareeadO. sessran do, 18. 9] eeres of 115 4,4 | .04| 5.2 2.5 4.5 18 3.3 8] .2 31 23
veerdO, wensenes { July 14, 3543 1 30 |...... 20| 46.3 | .07 90 ToO [ crvrecsesne| 278 |11 19 .1 255 254
GS 171 S. of Okeechobee 16, 1943 | 44 19 3co 31.7 2.5 | 41 7.2 122 5 4] .0 Fuiceeeresd] 132
..do 17, 1943 1 49 78 38| 206 .08|184 31 225 730 5 335 .0 |1,1a0 586
..do 19, 1943 | 90.3]......{ 35| 307 . 041120 38 501 470 288 610 .9 1,789 4585
v ..do, van 20, 1943 ] 131 78 60 | 168 .15] 92 24 233 376 H18 2881 .0 338 3238
GS 191 SE, of Cheechobee....cvireissrcnssrisrnsse 23, 1943 | 19 T8 35 | 155 . 05| 168 - 35 129 514 Q09 218 2.8 915 564
veeesl0uciasiaracan | 49 |onuensf 32 304 .03)139 55 424 392 | &3 785 | veeuen | 1,659 373
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818 WATER RESQURCES IN SOUTHEASTERN FLORIDA

SUMMARY OF QUALITY OF GROUND WATEK IN LAKE OKEECHOBEE AREA

Analyses of samples collected from about 80 wells, located in
five counties near the shores of Lake Okeechobee, show that
most of the ground water in this region is highly mineralized,
Most of the wells are less than 100 ft deep and terminate in lime
rock or shell marl. With few exceptions, the surface soil con-
sists of muck ranging from a few inches to several feet in depth.
It appears that high miineral. concentrations in the ground waters
are related to the occurrence of the muck soils and.to the low
permeability of both the muck and the underlying marls.

Saline waters and residues left by Pleistocene invasions of the
area by the sea have never been completely flushed out of the for-
mations in much of the Everglades, particularly in areas near the
borders of Lake Okeechobee, Saline waters are present in the
formations, and it is probable that the muck and rock contain
much soluble material cther than carbonates. Some wells less
than 50 ft deep yield water high in sulfate and chloride.

The high concentrations of bicarbonate cannot be explained by
entrapment of ancient sea water, because brines ordinarily con-
tain only small amounts of bicarbonate. The high concentrations
of bicarbonate found in most of the ground waters near Lake
Okeechobee are associated with the presence of muck seils that
have high percentages of organic matter. The decaying organic
matter facilitates the solution of calcium carbonate by furnishing
carbon dioxide, which, when it reacts with water to form carbonic
acid, reacts with calcium carbonate to give soluble caleium
bicarbonate.

It has long been known that certain organic soils play an active
role in cation exchange, It is probable thatthe organic muck soils
have played a-large part in transforming caleium=-bicarbonate
watersg into sodium-bicarbonate waters, Because large concen-
trations of calcium bicarbonate are notordinarily found in natural
waters, it is possible that several stages of solution of lime rock,
and subsequent transformation into sodium-bicarbonate by cation
exchange, have been necessary to produce the high concentration
of bicarbonate found in some of the waters.- '

The phenomenon of cation exchange is discussed more fully
below under the heading “Source of Mineralization of Ground
Waters in the Everglades® and in the section .on- "Salt-water
encroachment. ”

THE EVERGLADES

The chemical character of ground water in the Everglades has
been discussed briefly by Stringfield (1933a), Parker (1942, p. 47-
768). and Parker and Hoy (1943, p. 33-55), and is touched upon



QUALITY OF GROUND AND SURFACE WATERS 819

in this report in the discussion of ground waters in the vicinity of
Lake Okeechobee, Outside the Lake Okeechobee area, most of the
information about the character of the ground water was obtained
from test wells, drilled for the purpose of collecting samples of
water and rock and for determining the geologic and hydrologic
characteristics of the water-bearing formations.

Water samples were collected at intervals of only a few feet
while the wells were being drilled. Chloride and specific conduct=~
ance were determined on all samples,and more complete analyses
were made on samples that seemed (from the chloride and con-
ductance values) to represent different types of water.

Analyses of a large number of samples collected from wells
scattered over the Everglades indicate that the most concentrated
waters are found in the Lake Okeechobee area and that the least
concentrated waters are found in the southern and southeastern
parts of the Everglades. In general, water from wells less than
20 ft deep containsg less dissolved mineral matter than water from
greater depths. Some very shallow wells, however, yield rather
highly concentrated water,

In the vicinity of Lake Okeechobee, some well waters contain
large, but variable, amounts of sodium and bicarbonate and others
contain relatively large amounts of sulfate and chloride. Farther
gouth, calcium and bicarbonate are the major constituents of the
dissolved matter in many well waters, although chloride may be
present in relatively large amounts,

To show in a general way the range in concentration of dis-
solved matter in ground water in the Everglades, the range in
chloride concentration for different depths was chosen to repre-
sent approximate ranges in the degree of mineralization, It is
recognized that other constituents, particularly in water from
wells near Lake Okeechobee, may make up a greater part of the
dissolved mineral matter than chloride, Considering the Ever-
glades as a whole, however, it is believed that ranges in chloride
concentration give a more reliable index to the various degrees
of mineralization.

Figure 221 shows, in a general way, the ranges in chloride con-
centration that may be expected in three depth intervals in all ex-
cept the western part of the Everglades. The metropolitan area
of Miami and the eastern part of Palm Beach County are not in-
cluded because the character of ground water in these areas is
treated more fully in other sections and also because very little
of these coastal strips lies within the Everglades proper.

Lines between any two chloride ranges in figure 221 indicate
the approximate boundaries between chloride concentrations in the
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QUALITY OF GROUND AND SURFACE WATERS 821

two areas. Exceptioas to the concentrations generally found with-
in an area are shown as islands of a different concentration. Un-
doubtedly, many other exceptions would be found with the drilling
of additional wells, It is entirely possible that the shading of a
whele area might be changed as a resultof additional information.
It is believed, however, that the three illustrations give an ap-
proximate representation of the distribution of chloride in the
three depth ranges.

The hachures on the fringes of the main body of the shaded area
have been left without boundary lines toindicate that chloride con-
centrations in the several ranges may be found for some distance
beyond the areas already shaded. Boundarylines have been placed
around small islands outside the main shaded area, notto convey
the idea that these islands may notbe of larger extent, but instead,
to make the different concentration ranges more discernible,

1t should be emphasized that the chloride concentrations in
ground water in the Everglades are not the result of recent sea-
water contamination but rather that saline residues of ice-age in-
vasions of the sea have not been entirely flushed out.

Figure 221 does not show the effect of present sea-water con-
tamination of ground water near the coast except to show the ap-
proximate boundary atdifferentdepths in the vicinity of Homestead
in the southeastern part of Dade County. This area is outside the
border of the Everglades.

SOURCE OF MINERALIZATION OF GROUND WATERS IN THE EVERGLADES

The mineral content of ground waters in the Everglades has re-
sulted partly from remnants of saline residues that have not been
completely flushed out of the ground and partly from cation-
exchange processes. In the Miami area, it is postulated that or-
ganic colloids, saturated with sodium and magnesium from ancient
brines, were brought in contact with calcium-bicarbonate solutions
derived from rainwater, lime rock, and carbon dioxide, with the
result that the adsorbed sodium and magnesium were exchanged
for calcium. All of the saline residues were completelyflushed
from the formations and were replaced withfresh ground water in
which calcium and bicarbonate were the chief constituents.

In the Everglades area, the organic matter and rocks were un-
doubtedly exposed to. the same processes, but the action is not
complete. Because the muck and rock of the Everglades are much
less permeable than the sandstones andlimestones of the Biscayne
aquifer, the saline residues have notbeen entirely flushed out, and
the organic colloids are still partly saturated with sodium and
magnesium, presumably adsorbed from ancient sea water. Cal-
cium bicarbonate is readily brought into solution in the presence
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of carbon dioxide furnished,in large part, by decomposingorganic
matter., When brought in contact with sodium and magnesium-
bearing ¢lays, the caleium in the solution is exchanged for sodium
and magnesium in. the c¢lays. The water then comes in contact
with ‘more lime roe¢k, which dissolveg to form more calcium bi-
carbonate. Repetition of the process increases the bicarbonate
concentration to high' values. In many waters, bicarbonate is
present in concentrétions in excess of 500 ppm and concentrations
of 1,000 ppm are not unusual. The cations in solution may consist
largely of sodium, or sodium and magnesium, but in some waters
they consist largely of calcium. The proportion of each cation in
solution is apparéntly determined, in part, by the composition of
the exchangeable ¢lays and organic colloids and, in part, by the
number of times that the solution and exchange cycle is repeated.
The high concentrations of sulfate and chloride in many of the
ground waters in the Everglades are apparently derived from
saline residues from earlier invasions by the sea.

COLLIER COUNTY

Only seven samples of ground water were collected from shal-
low aquifers in Colifer County. The analyses show that dissolved
solids ranged from 70 to 115 ppm and hardness ranged from 25 to
62 ppm (see table 112), Except for the high color—60 to 160—
these waters are suitable for almost all purposes. Unfortunately,
large yields are not obtainable from shallow aquifers in Collier
County. See table 113 for analyses of artesian waters.



Tabie 112.— Analyses, in parts per million, of nonartesian waters in Colliar County

Specific Total

Well Dat. Depth [Tem- conduct|Iron | Cal- |Magne-| Sodium |Bicar- |Sul- [Chlo~ [Ni- | Dis- ] hard-
no. Location of {feet) | pera-|Color | ance |[(Fe)|cium | sium. |and po- |bonate|fate ride |[trate | solved | ness
collection ture (K x 109 {Ca) | (Mg} [tassium |[(HCO){SON(Cl} IMNO,) solids | as

{°F} at 25C) MNa+K) CaCOy

C 20 | Marco Isle viessnss | Oct. 28, 1940 | 12 76 80 19, 5] /e 18 24 g1 43

C 18 | .uerneeanne do., 78 | 160 13.9(..... 18 28 70 25

C 17 {Collier City. . 22 |eeeeredd 160 24, 2| ..... 27 18 115 46

C 15 | Caxambas...cscesnsrrnsnersrenes 13 8 85 15, 0} cusens 4,7 €3 74 62

C 158 | vveavassaadon, 6.9 T 65 47051 TR PPN PROTRRODRY [FPTORpT 8.0 34

C 12 | Hoar’s Isle... 16 81 140 19.3 22 22 90 32

C 43 12 81 fuiverrrne N T RUN OR RPOTIY FOPP, 16 . 56
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Table 113, — Analyses, in parts per million, of artesian waters in southeastern Florida

Specific ’ Total
Well Date Depth |[Tem- conduct- |Iron [Cal- | Magne-] Sodium | Bicar- | Sul- |Chklo- | Ni- | Dis- | hard-
no, Location of (feet) |pera-| Color| ance (Fe) {cium| sium | and po- | bonate | fate |ride | tratefsolved| ness
collection ture (K x 105 {Ca)| (Mg} { tassium | (HCOq)| (SO |(C) [(NCs){sokids| as
°F) at 25C) Na + K} CaCQq
Dade County
S- 125|NW. Miami Ct, and 14th St...... Oct, 15, 194041, 950 16 | 15 1,950 464 3,650 129 {1,030 | 6,520]...... 11,900[2,440

S- 142|147 NW, 6th St... Mar., 15, 1340{1, 165 TE | eveerean 585 154 . | 1,580 o cveeenen
S~ 14413250 5. Miami Ave......... 4Oct. 14, 1940{1, 000 71l 15 576 . 183 |ivecvesss § 1,480, . .
5- 155jMiami Beach, Palm Island........d.....do..... venss |1, DOC T 10 33 0 SR POOTT TN I 150 L4T0] corina | sevennes| consnnne
S- 158]Miami Beach, Jefferson Ave.
and 17th St.,eecicccrasnssessised veese@Oumsnnaveeas 1, 066 T0 5 13 .....| 161 199 1,520 148-} 375 2,70¢.......| 5,230/1,220
8- 160|Miami Beach, Blackhawk Ave;
and 51st Ter. ofense.do, 1,000 7% | 20 615 82 133 1,010 29 370 1§ 1,800|......j 3,419] 1752
8- 181j0. 5 mile 5, of Kendall weasado, 5,432 6 | 10 692 18 133 1,190 65 379 | 2,040)......}1 3,850 1742
8- 450|Everglades No, 2, Dade-Collier -
County line Feb, 4, 1941 3585 78 | 140 80, §. 15 18 155| 447 21 1 PO 4847 103
F- 152(SW. 24th Ave, and 16th Ter......|Oct. 14, 15340 990 72 5 93 |ursaene] srcsrns]snrasanrand encrarnenen 182 fiveveerne | 1,540) vene becncsnne | eveneees
G- 101 Miami, W, Flagler St., 3 miles i
W. of Red Road.ucsrenvecsenanns o [June 14, 1940 534 21 16 4511 419 292 320]...... 11,3107 118
.do, Jume 135, 1340] 552, 22 33 666! 444 507 725 .1 1,980 191
[T | R, vissereso| June 18, 15401 607 20 49 887 409 791 725 2,670{ 251
do, June 25, 1940{ T16, 22 67 9281 366 748 90G;. 2,850 330
veesdOn, July 1, 1940{ 785, 524 [......] 48 107 9587 303 534 | 1,250(......} 3,100] 560
o} July 8, 1940] 812 518 e 77 121 1,020; 313 613 | 1,420(......[3,4101 690
do JJan. 13, 1942; 113.8 7. 3......] 84 24 39] 397 12 33| .0 3941 308
. deo Jan. 21, 1942] 234.1 56,2000 35 21 60{ 319 5.8 27| .0 306{ 174
veae do, Feb, 3, 1942] 411 47, 41......7 12 1.9 891 287 4.5 23] .0 268 82
<[ R Feb. 27, 1942| 600 58. 1......| 20 14 B4} 233 4.9 67| .0 305 108
Palm Beach County
$- 353[Belle Glade, University of Florida] . I
EvergladesExperiment Station..{Sept. 12, 1943}, 332 78| 10 616 | 0,03| 166 131 864 22 5.8 1,98 ......| 8,170 953
S- 382 West Palm Beach...ivvseeeneaenennnfOct. 28, 1940[1, 080 3 5 810 (......)140 181 1,354| 186 | 481 | 2,400 .......| 4,650|1,004
5~ 383, de, wrassdO 1,050 T3 5 802 ......}141 180 1,320| 182 479 2,35 ....... 4,560{1,002
$-1184] West Palm Beach, North Rail-
road Ave, and 4th St.............|Sept. . 9, 19411, 035 13 5 726 .10] 127 161 1,207 194 449 | 2,110 .......{ 4,150] 979
.I
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Okeechobee County

OK 16| Farm Security Administration .
PIOJEC uennnsrnsnerussnsssessanennnas] OCt. 3, 1341 996 80 62 42 156} 120 180 seaser 764 327
OK 1| Okeechobee, block 134, lot 5.....jSept. 11, 1941] 718 19 102 57 270 129 233 weenes | 1,240 489
OK 7| Okeechobee School...c.usesees [ PEOUY- | SRR ¥ vernusn 78 59 48 254 129 228 vesses | 1,040} 345
Hendry County
HE 2}La Belle, Everett Hotel.............|Sept. 24, 194%| 650 81 55 44 344] 118 323 - L2704 318
HE 14 |0, 8 mile S. of State Hwy, 80
and- 5, 6 miles W, of Atlantic
Coast Line R. R. Crossing...... frecer@0snescsnsenss 315 ... 67 56 161| 329 100 0.4 811 | 397
Collier County
C 21 |State Hwy, 29, 0.7 mile 8. of
Hendry-Collier County line..., |Dec, 15, 1941 566 82 5 108 98 433 | 1BG 302 weeans | 1,850 677
C 222 {Humble Qil Company concessicn,
60 ft E. of West line of 753-
Section 33 Dec. 11, 1941| 775 81 5 T8 87 7411 255 | 645 2,590] 552
sresenresnes@Ousnceninrinisrestsnacraens Dec, 12, 1241| 786 81 5 79 B9 -7111 255 £33 ..12,520] 563
" do Dec. 13, 1941] 819 |......}] & 10l 114 640 | 182 558 42,480 721
do. vesendO . 829 8 5 98 113 650 | 196 556 2,430| 709
do. Dec, 15, 1941| B45 82 5 98 113 650 & 192 560 2,500] 709
C 37 |Immokalee Sept. 22, 1940| 590 L.......] 5 92 109 624 T4 488 -12,390] 818
C 19 |Marco Tsle . Cct. 2B, 1940|800~
500 89 5 258 286 2,150 | 183 749 wrenesa | T, 5801, 820
C 14 :Caxambas do. 376 T8 5 83 103 1,370 17 114 aeaneeald, 160
C 13 [hriererce e O0iscassneasassansenses assses [soess@Buancrnsenees] 200~
300 18 5 ¥i7 197 1,390 193 505 reanses]4,91041,250
C 11 |Kice’s Island . do. 78 | 35 207 1,4501 189 497 5,110}1,300
C 36 |Ochopee. Oct. 20, 1940| 446 T2 5 ize 917] 231 465 weaneee] 3, 1907 754
C 4 {EvergladesCity, public supply.... JAug. 17, 1941; 521 j...... 5 44 199 | 308 91 Q. 764 261
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826 WATER RESOURCES IN SOUTHEASTERN FLORIDA

CHEMICAL CHARACTER OF ARTESIAN WATERS

Artesian water of the Floridan aquifer is encountered in wells
at depths of 800 to 1, 000 ft in, and near, Miami, and at somewhat
shallower depths north of Miami. Much of this water is brackish
and unfit for domestic use and most other purposes. In general,
the chloride concentration ranged between 500 and 4, 000 ppm.
The higher concentrations in some wells may have resulted from
a mixture of sea water through leaky casings.

The public supply at La Belle, Hendry County, is artesian and
it containg 2. 4 ppm of fluoride, the highest found in samples taken
in southeastern Florida. See pages 188—196 for a discussion of
artesian water. Table 113 contains analyses of artesian waters
from various wells in southeastern Florida.
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PUBLIC WATER SUPPLIES

In 1941—42, chemical analyses were made on water samples
collected from 25 public water supply systems in Broward, Dade,
Glades, Hendry, Okeechobee and Palm Beach Counties., In 1948,
these public supplies were resampled and additional samples were
coliected from six towns in Collier, Indian River, Martin, Monroe,
and St. Lucie Counties, Results of analyses for the two periods
are shown in tables 114 and 115.

Miami, the largest city in southeastern Florida, obtains its
water supply from wells and furnishes water to Miami Beach,
Coral Gables, Miami Shores, El Portal, Surfside, Indian Creek
Village, Hialeah, and Miami Springs. Other places using ground
water are: Boca Raton, Boynton Beach, Dania, Deerfield Beach,
Delray Beach, Everglades, Fort Lauderdale, Hobe Sound, Holly-
wood, Homestead, Indian Town, Key West, La Belle, Lake Park,
Lake Worth, Lantana, North Miami,  North Miami Beach, Opa
Locka, Pompana Beach, Riviera, and Stuart.

Key West had no public supply system prior to 1942 and was de-~
pendent on rainwater and on water that was transported from the
mainland for domestic use. A few privately owned shallow wells
yielded small quantities of relatively fresh water during periods
of heavy rainfall, but nearly all these wells became salty soon
after the end of the rainy periods. A supply of fresh water is now
piped to Key Westfrom near Homestead (where it is obtained from
wells). The ground water is softened before transmission to Key
West, Several fishing camps, and other private users, along the
pipe-line route over the Florida Keys obtain water from the Key
West supply.

West Palm Beach is the largest city in southeastern Florida
that uses surface water. Palm Beach is also supplied by this
system, Other towns supplied with surface water are: Belle Glade,
Canal Point, Clewiston, Moore Haven, Okeechobee, and Pahokee.
These six towns are located on, or near, Lake Okeechobee andare
normally supplied with lake water. Fort Pierce obtains about 80
percent of its supplyfrom surface water and obtaing the remainder
from wells.. The hardness of the finished water from 25 supplies
sampled in 1941-42 is indicated in figure 222.

The largest use of water from the public supplies is for domestic
purposes; agricuitural use of water from public supplies is very
small. Irrigation is practiced during dry periods, but water for
this purpose is usually obtained from shallow wells or drainage
canals.

There is practically no heavy industry' in the southeastern part
of the State. Most of the industrial plants in the coastal cities are
connected directly, or indirectly,with the building trades or public



Table 114.—Analyses, in parts per million, of public water supplies in southern Florida, 1941-42
Total
Date Tron [Calcium |Magne- PotassiumfBicar- [ Sul- [ Chlo- [Fluo-{Ni~ | Dis- | hard-
Municipality of Color | pH Fe) | (Ca) sium bonate| fate | ride | ride |trate |solved| ness
collection {Mg) (HCOMSOY | (C1) | (F} |(NOq} solids | as
CaCOy
Broward County . .
Dania...eesee esseaneed Dec. 10, 1943 D 20| 7.8] 56.2 7.6| 0,12 104 3.5 302 {25 25 | 0.2 0.1 365 214
Deerfield Beach,...{ Nov. 2%, 194] D 251 7.4 28.0 8.0| .65 51 3.1 153 1 1.6 13 .2 .0 164 140
Fort Lauderdale.....| Dec. 4, 1941 R 110] 7.3 45,8 | 11 1.8 ‘88 3.3 266 | 2.4 18 .1 2.1 294 233
De... weenvass] seeer@Ouensanaens F 35| 7.7] 18.90 6.8] .05 21 2.9 44 |18 18 .2 3.2 veB 64
Hollywocd Dec 1!1 1941 R 40| 7.1y 53,1 3.2] .24 103 2.6 301 | 19 17 .2 .1 333 268
Do.. ve80urannnensed F 401 1.7] 55,0 4,0 40 1.0 307 §20 20 .2 .1 437 104
Pompan J Nov 29 1941 b 20] 7.2| <26.8 4.8] .16f 47 2.3 136 | 1t 15 .4 .1 165 127
Dade County
Homestead.....ive..| Mar, 5, 1941 D S leeeesed 2.8] .02 63 B.5 218 | 8.3 10 2 .3 212 184
Feb., 3, 1944 R 85§ 6.8 7.4]1.3 94 9.6 266 §34 38 .1 L5 370 274
F 20| 8.5 8.5| .01 27 6.1 218 |38 48 .2 .1 204 92
R 60| 7.5 5,2} .32 99 3.8 255 | 47 16 .2 .1 363 263
F 20| 8.4 7.6f .12 29, 2.4 338 | 47 16 .3 .5 178 82
R 401 7.1 1.8| 1.5 176 3.3 285 |25 340 .2 .0 826 453
F 20| 8.0 10 .08 80 2.4 417 126 295 .3 .0 536 210
R 70| 7.2 6.0|. .68 12 4.5 216 |16 11 .3 bl 244 198
F 40| 7.8 6.0] .08 30 4.2 70 |20 11 .3 .5 138 92
Glades County .
Moore Haven........ | Mar. 12, 1841} R 80 [ J 2,2 104 13 312 [44 | 43 .3 5.0 4817 313
DOureseerssrasrenns] sernsdOunenscnnnnaf F 36 [......J .15 88 12 282 117 45 .0 5.0 534 269
Hendry County
Clewiston.....ueve....} Cct. 27, 1941 D 5.0 .03 43 8.7 76 |75 36 .1 2.1 248 142
La Belle.uiverrseeese.| Mar, 12, 1941 D 5 .16 65 53 118 B25 500 12,4 ... 1,600 380
QOkeechobee County o
Okeechobee..vu. ...} Oct, 27, 1841 8| 6.8 08 19 3,1 22 140 17 .1 .2 114 61
Palm Beach County
Bele Glade.. J Mar, 13, 19414 D 40 laeensd .09 21 31 218 Q185 83 .1 5.0 692 355
Boca Raton.. Cet, 21, 1941] R 0|12 L 06 5% 3.1 3.0 168 | 2.0y 18 .3 .7 195 160
Do do vt F 10§ 7.4 o2 22 1.6 8.7 56 + 9.1 17 .3 .2 91 61
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Boynton Beach.......| Oct. 24, 1941] D 301 7.3 37,2 5.21 .04 86 2.8 7.9 178 |16 21 .3 .5 221 176
i .[Mar, 13, 1843 D 25 Fuveened  45.1 3.8{ .13 48 12 29 127 |54 47 .1 L0 311 164

Oct, 31, 1941 D 35% 7.6 | 38.8 3.2] .20 70 ¢ 2,8 8.8 205 | 4.9 22 .2 .8 234 186

..... d0..ieiinene D i7.5 32,9 6.4] .04 58 2.8 8.4 162 | 9.5| 17 .2 6.5 200 154

Mar, 15, 1941 D 40 f......| 43,7 4.8] .72 74 3.1 20 220 |20 25 .1 4.0 281 197

Oct. 24, 19411 D -10§17.2] 30.5 6.8] .06 54 3.3 3.9 152 | 3.0} 20 .3 .2 182 148

Mar. 13, 19414 D 35 faueend| 51,6 7.6 .08 56 18 30 160 |67 47 .3 . 371 206

Riviera....... Mar, 14, 1941] D 15§ 7.8 | 30.5 6.8} .17 48 19 17 153 | 2.8] 25 .3 1.0 194 128
West Palm Beach....[Oct. 22, 1941] R 55) 6.4 6,51 1.0] .04 1.0 .9 4.8} .9 16 | 1.6 8.5 .1 1.0 49 21
Do.... oo do. F- 51{9.0| 13.5 3.6] .02 17 L1 5.2]: 1.1 525 |23 11 .1 .0 87 47

D, detivered; R, raw; F, finished,
ncludes equivalent of 3.9 ppm of CO;.
SIncludes equivalent of 9. 8 ppm of COs.
4Includes equivalent of 4.9 ppm of COy,
SFormerly Kelsy City,

fIncludes equivalent of 6.9 ppm of COy.
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Table liS.—AnaIyses, in parts per million, of public water supplies in southern Florida, 1948

Specific Total
Date Type conduct-{Silica [Iron [Calcium | Magne- | Sodium |Potassium | Bicar- |Sul- [Chlo- {Flno-| Ni- [ Dis- | hard-
Municipality of of |Color; pH ance {(Si0p)[{Fe) | (Ca) sium (Ma} {K) bonateifate |ride | ride | trate |solved| ness
collection water (K x 10° {Mg) (HCOgx (SO | {C1) | (Fy [(NGy)|solids | as
at 25C) CaCOy
Broward County
Dania..cicarernasnana|Mar, 29, 1948 R 86 | 6.9 56.9 j....e]0.012 104 4,3 16 308 | 25 23| 0.2| 1.8 326 277
| BT, TR P doueeernsnss) F 57 | 7.4 7.5 .04 103 4.4 19 314 | 22 25 .0 .1 328 275
Deerfield Beach...{Mar. 25, 1948| D 6| 7.4 31.2 .04 58 2.1 7.8 176 5.8 14) .1 .3 175 153
Mar, 2%, 1948| R 25 | 6.8 63,2 .08 102 4,4 31 306 ] 28 42| .1 .7 359 273
[ [T F 1% | 6.7 62,0 .06 30 2.7 118 300 § 35 40| .0 .3 3172 86
Pompanc,,,useeedMar, 29, 1948| D 4 | 7.8 27.1 .04 46 2.0 12 138 9.7 18] .2 4 153 123
Collier County I
Everglades...cocuu.. JMar. 22, 1948 4 | 7.4 142.0 |.ieena.| .01 34 43 204 312 § 94 245 1.4 2.4 9 262
Dade County |
Homestead..........[Mar. 31, 1948} D 1]17.2 42,4 |} 202 80 2.6 4,3 232 | 11 12 228 210
.. |November 1948 | R 80 | 1.3 [eeeeenn |20 L9 98 1.1 27 266 | 37 35 350 250
DOuirverrncnarnns franas dovaseersaen Wb F 23 | 8.7 [iererenaann 9.0 ¢ .02 25 4.0 27 552 | 40 35 190 80
North Miami....... |Mar. 30, 1948 D 27T 1 1.2 revnane 38 5.2 17 268 | 30 36 319 266
North MiamiBeachjMar. 29, 1948 R 17 1.2 103 3.8 4.1 280 | 28 16 293 273
Do.. [ o d0eiranrennee F 4 {10.2 43 Lé 19 30 | 33 18 167 114
Opa Locka Mar, 30, 1948 R | 52 [ 1.2 86 4.9 5.9 196 | 18 12 205 185
Do..... davens do.iiseeenrans] F 17 772 40 4.4 8.9 118 | 21 i2 147 118
1]
Glades County |
. Moore Haven....... Mar. 22, 1948§ D 4 5.9 42,6 Jiieuenn .05 34 1.7 58 22 145 2 .1 .8 276 92
Hendry County. . L
Clewiston.. IMar, 22, 1948| D 7 1174 41,6 f....... .02 46 9.8 84 | 80 38| .2| 1.2 243| .155
La Belle......covsno [Mar, 22, 1948 | D 3 §17.1| 230.0 e | 209 70 51 352 122 |35%1 480 2.4 | 1.2{1,370 384
Martin County |
D 6 171 23.3 .01 39 2.1 8.7 120 5.1 16| .1 .6 132 106
D 13 7.0 16.9 .12 12 2,7 19 60 .6 22| 0| 1.0 87 43
R 7 {6.9 70.1 .04 102 4,6 35 224 |12 .1 108] .1 .8 313 273
F 6 17.0 71.1 01 100 4,5 39 218 | 14 11z .1 .5 318 268
L]
Monroe County |
Key Westiuiumuuonnn fADE, 2, 1848 R i ]17.4 38.1 |.... .02 88 2.9 16 222 | 14 48] 1 224 is2
Docverenrmransen bouess do.veenannee | F 3 |12 26,8 |ueuens .04 44 2.9 henrcrrenises veersaned 134 8.8] 1.4 .1 .1 144 122
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Okeechcbee Comty .
Okeechobee........{Mar, 23, 1948} D 3 |T.¢ 25.1 |iwenns .01 30 4.4 10 26 | 67 17 .1 L1 141 93
Palm Beach County
Belle Glade.........[|Mar, 22, 1948| D 8 |23 .02 38 4.2 11 52 | 59 22 2 Lo 161 112
Boca Raton,. |Mar, 25, 1948 | R 11 | 7.4 18 58 2.4 12 174 | 10 19 A .3 187 155
DOu.ieressocroras [araeadOuneircaneans| F 4 |8 .30 58 2,7 10 174 8.0 i9 .1 .4 i84 156
Boynton Beach.....|.eeredCunrarnsannen B 17 7.2 .15 63 2.6 16 198 | 20 22 1 .2 228 180
Canal Point. Mar, 23, 1948 | D 11 | 6.5 ] 35 9.4 33 86 | 73 36 4 1La 230 128
Mar. 25, 1948 | R 17 7.3 .05 T0 2.3 22 286 | 12 24| .1 Lo 272 184
O PN . F 18 |17 .12 63 31 14 204 |12 23 [eerens .2 221 182
eres | Mar, 24, “io4g | D 3 6.9 .61 71 2.6 48 240 | 55 24 R .1 318 188
Lake Worth., v |Mar. 25, 1348 | D 12 | 7.4 .01 57 2.5 25 164 | 16 40 .0 4 222 152
. [ PR ", SRR S » 11 | 7.1 .14 54 2.2 11 170 12 20 .1 .0 139 144
. Mar. 22, 31948} D 18 | 7.9 .03 54 9.9 15 118 53 39 .1 .1 230 115
Riviera.......cseoro. [Mar. 25, 19481 D ig8 | 71.2 .05 63 2.6 28 202 33 21 .1 .1 247 168
WestPalm Beach.. |.....d0ussrscresre. | D 6 7.0 02 18 2.5 10 32 j22 20 .0 .0 88 35
St, Lucie County
Fort Pierce...........Mar. 24, 1948 { R* | 58 7.1 64,9 L..... v |18 38 3.3 42 316 5.81 60 .1 .4 384 258
Do..... do. F 8 [9.2 38.9 [..... .02 a8 4.3 43 88 |57 52 .0 L0 238 112

ip, delivered; R, raw: F, finished,

Mncludes equivalent of 5.0 ppm of COy,

3Sample contained 14 ppm of OH and 33 ppm of Co,
4Composite of two wells,

SApproximately 80% surface water; 20% ground water,
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Figure 222, —Map showing hardness of public water supplies in southeastern Florida, 1941,
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services and a large part of the water used by them is obtained
from privately owned wells.

Several Army and Navy air fields and iraining bases were es-
tablished during the war along the lower eastcoastof Florida and
in the north-central part of the area covered by this report. Ex-
isting public supplies furnish water to some of them and others
have installed their own supplies, Water from public supply sys-
tems is also furnished to shipping at Miami, Port Everglades, and
the Port of Palm Beach. )



